THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE
ENVIRONMENTAL IMPACT STATEMENT PROCESS

The United States Department of Energy (DOE) has a policy (10 Code of Federal Regulations [CFR]
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large,
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS

is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the
DOE site. The SWEIS analyzes four alternatives for the continued operation of LANL to identify the
potential effects that each alternative could have on the human environment.

The SWEIS Advance Notice of Intent, published infeeeral Registe(FR) on August 10, 1994 (59

FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received
during prescoping, DOE published the Notice of Intent to prepare the SWEISHadbeal Register

on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping
to provide opportunities for stakeholders to identify the issues, environmental concerns, and
alternatives that should be analyzed in the SWEIS. An Implementatioh Wésnpublished in
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included
a discussion of the issues reflected in public comments during scoping.

In addition to the required meetings and documents described above, the SWEIS process has included
a number of other activities intended to enhance public participation in this effort. These activities
have included:

» Workshops to develop the Greener Alternative described and analyzed in the SWEIS.

* Meetings with and briefings to representatives of federal, state, tribal, and local governments
during prescoping, scoping, and preparation of the draft SWEIS.

* Preparation and submission to the Los Alamos Community Outreach Center of information
requested by members of the public related to LANL operations and proposed projects.

* Numerous Open Forum public meetings in the communities around LANL to discuss LANL
activities, the status of the SWEIS, and other issues raised by the public.

The draft SWEIS was distributed to interested stakeholders for comment. The comment period
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced
in theFederal Registeras well as community newspapers and radio broadcasts. Public hearings were
held in Los Alamos, Santa Fe, and Espafiola, New Mexico, on June 9, 1998, June 10, 1998, and June
24, 1998, respectively.

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All
comments received, whether orally or in writing, were considered in preparation of the final SWEIS.
The final SWEIS includes a new volume IV with responses to individual comments and a discussion
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final
SWEIS Notice of Availability is published in thifeederal Register The Record of Decision will
describe the rationale used for DOE’s selection of an alternative or portions of the alternatives.
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to
describe any mitigation measures that DOE commits to in concert with its decision.

L DOE National Environmental Policy Acegulations (10 CFR 1021) previously required that an implementation

plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for
this SWEIS.
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Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternativgs for
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, anq (4)
Greener. Expanded Operations is DOE’s Preferred Alternative, with the exception that DOE would only
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE wquld
continue the historical mission support activities LANL has conducted at planned operational levels. In the
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently
foreseeable, including full implementation of the mission assignments from recent programmatic
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation,
basic science, materials science, and other nonweapons areas, while minimizing weapons activities. Undet
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL.
Analyses indicate little difference in the environmental impacts among alternatives. The primary
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL
employment changes, and electrical power demand.

Public Comment and DOE DecisionT he draft SWEIS was released to the public for review and commdgnt
on May 15, 1998. The comment period extended until July 15, 1998, although late comments|were
accepted to the extent practicable. All comments received were considered in preparation of thg final
SWEISL. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the Ig¢vel
of continued operation of LANL. This decision will be no sooner than 30 days after the Noticg¢ of
Availability of the final SWEIS is published in tirederal Register

L Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right Tr

left of the text.
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ABBREVIATIONS AND ACRONYMS
BNM Bandelier National Monument
CAA Clean Air Act
CEQ Council on Environmental Quality
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SUMMARY
MEASUREMENTS AND CONVERSIONS

The following information is provided to assist the reader in understanding certain concepts in this
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary.

SCIENTIFIC NOTATION

Scientific notation is used in this report to express very large or very small numbers. For example, the
number 1 billion could be written as 1,000,000,000 or, using scientific notation, ad.1a0slating

from scientific notation to a more traditional number requires moving the decimal point either right
(for a positive power of 10) or left (for a negative power of 10). If the value given is 29 mave

the decimal point three places (insert zeros if no numbers are given) to the right of its current location.
The result would be 2,000. If the value given is 2.0 ®,Ifiove the decimal point five places to the

left of its present location. The result would be 0.00002. An alternative way of expressing numbers,
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use
to scientific notation. For example, using the scientific notation for 1°xid@xponential notation

the 16 (10 to the power of 9) would be replaced by E+09. (For positive powers, sometimes the “+”
sign is omitted, and so the example here could be expressed as E09.) If the value is given & 2.0 x 10
in scientific notation, then the equivalent exponential notation is 2.0E-05.

UNITS OF MEASUREMENT

The primary units of measurement used in this report are English units with metric equivalents
enclosed in parentheses.

Many metric measurements presented include prefixes that denote a multiplication factor that is
applied to the base standard (e.qg., 1 kilometer = 1,000 meters). The following list presents these metric
prefixes:

giga 1,000,000,000 (PPE+09; one billion)
mega 1,000,000 (POE+06; one million)
kilo 1,000 (1&; E+03; one thousand)
hecto 100 (18 E+02; one hundred)

deka 10 (18, E+01; ten)

unit 1 (1¢; E+00; one)

deci 0.1 (10%; E-01; one tenth)

centi 0.01 (1&; E-02; one hundredth)
milli 0.001 (102; E-03; one thousandth)
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micro  0.000001 (18; E-06; one millionth)
nano 0.000000001 (1D E-09; one billionth)
pico  0.000000000001 (16 E-12; one trillionth)

DOE Order 5900.2AUse of the Metric System of Measuremengscribes the use of this system in

DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure
and corresponding symbols found throughout this report.

RADIOACTIVITY UNIT

Part of this report deals with levels of radioactivity that might be found in various environmental
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as
“activity” in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of
substance present, and concentrations are generally expressed in terms of curies per unit of mass or
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any
radionuclide that decays at the rate of 37 billion disintegrations per second. Disintegrations generally
include emissions of alpha or beta particles, gamma radiation, or combinations of these.

RADIATION DOSE UNITS

The amount of ionizing radiation energy received by a living organism is expressed in terms of
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent
and reported numerically in units of rem (Table MC—4). Rem is a term that relates ionizing radiation
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides
discussed in this document and their half-lives is included in Table MC-5.

CHEMICAL ELEMENTS

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in
Table MC-6.
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TABLE MC-1.—Conversion Table

MULTIPLY BY TO OBTAIN MULTIPLY BY O OBTAIN
ac 0.405 ha ha 2.47 ac
°F (°F -32) x 5/9 °C °C (°C x 9/5) + 32 °F
ft 0.305 m m 3.28 ft
ft2 0.0929 nt 2 10.76 fe
fts 0.0283 nt mS3 35.3 fe
gal. 3.785 I I 0.264 gal.
in. 254 cm cm 0.394 in.
Ib 0.454 kg kg 2.205 Ib

mCi/km? 1.0 nCi/n? nCi/m? 1.0 mCi/kn?
mi 1.61 km km 0.621 mi
mi? 2.59 kn? km? 0.386 mf
mi/h 0.447 m/s m/s 2.237 mi/h
nCi 0.001 pCi pCi 1,000 nCi
0z 28.35 g g 0.0353 0z
pCill 10° pCi/ml pCi/ml 1@ pCill
pCi/m® 1012 Ci/m3 Ci/m3 102 pCi/m®
pCi/m? 101° mCi/cr? mCi/cr? 10%° pCi/m®
ppb 0.001 ppm ppm 1,000 ppb
ton 0.907 metric ton metric ton 1.102 ton
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TABLE MC-2.—Names and Symbols for Units

TABLE MC-2.—Names and Symbols for Units of MeasureContinued
of Measure
NUMERICAL RELATIONSHIPS
LENGTH
SymMBOL M EANING
SymBOL NAME I -
< t
cm centimeter (1 x 10 m) ess than
< less than or equal to
ft foot .
. . > reater than
in. inch 9 . I
- = ter t t
km kilometer (1 x 16 m) greater than or egué °
20 two standard deviations
m meter
mi mile TIME
mm millimeter (1 x 10> m) SYMBOL NAME
pm micrometer (1 x 18 m) d day
VOLUME h hour
SvymBOL NAME min minute
cm® cubic centimeter nsec nanosecond
ft3 cubic foot s second
gal. gallon yr year
in.3 cubic inch AREA
I liter
3 5 SymMBOL NAME
m cubic meter :
ml milliliter (1 x 1031) ac acre (640 per r)i
— cn? square centimeter
ppb parts per billion
- ft2 square foot
ppm parts per million
3 . ha hectare (1 x am?)
yd cubic yard
in.2 square inch
RATE km? square kilometer
SYMBOL NAME mi2 square mile
Cilyr curies per year
Z - pery MASS
cm’/s cubic meters per second
ft3s cubic feet per second SymBOL NAME
ft3/min cubic feet per minute g gram
gpm gallons per minute kg kilogram (1 x 16 o))
kglyr kilograms per year mg milligram (1 x 10° o))
km/h kilometers per hour Mg microgram (1 x 18 0)
mg/l milligrams per liter ng nanogram (1 x I?)g)
MGY million gallons per year Ib pound
MLY million liters per year ton metric ton (1 x 1@9)
m3/yr cubic meters per year 0z ounce
mi/h or mph miles per hour
pCill microcuries per liter
pCi/l picocuries per liter
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TABLE MC-2.—Names and Symbols for Units

of MeasureContinued

TEMPERATURE
SymBOL NAME
°C degrees Celsius
°F degrees Fahrenheit
°K degrees Kelvin
SOUND/NOISE
SymBOL NAME
dB decibel
dBA A-weighted decibel

TABLE MC-3.—Names and Symbols for Units

of Radioactivity

RADIOACTIVITY

SymBOL NAME
Ci curie
cpm counts per minute
mCi millicurie (1 x 10° Ci)
UCi microcurie (1 x 18 Ci)
nCi nanocurie (1 x 18 Ci)
pCi picocurie (1 x 132 Ci)

TABLE MC—4.—Names and Symbols for Units
of Radiation Dose

RADIATION DOSE

SymBOL NAME
mrad millirad (1 x 10° rad)
mrem millirem (1 x 10 rem)
R roentgen
mR milliroentgen (1 x 18 R)
UR microroentgen (1 x 1OR)
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TABLE MC-5.—Radionuclide Nomenclature

SYMBOL RADIONUCLIDE |HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE
Am-241 americium-241 432 yr Pu-241 plutonium-241 14.4 yr
H-3 tritium 12.26 yr Pu-242 plutonium-242 3.8 x2gr
Mo-99 molybdenum-99 66 hr Pu-244 plutonium-244 8.2 X0
Pa-234 protactinium-234 6.7 hr Th-231 thorium-231 255 hr
Pa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1d
Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 90
Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7890
Pu-239 plutonium-239 2.4 x tgr ||u-238 uranium-238 45 x 2or
Pu-240 plutonium-240 6.5 x $@r

TABLE MC-6.—Elemental and Chemical Constituent Nomenclature
SYMBOL CONSTITUENT SYMBOL CONSTITUENT
Ag silver Pa protactinium
Al aluminum Pb lead
Ar argon Pu plutonium
B boron Sk sulfur hexafluoride
Be beryllium Si silicon
CO carbon monoxide SO sulfur dioxide
CO, carbon dioxide Ta tantalum
Cu copper Th thorium
F fluorine Ti titanium
Fe iron uranium
Kr krypton \% vanadium
N nitrogen w tungsten
Ni nickel Xe xenon
NO, nitrite ion Zn zinc
NO3 nitrate ion
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SUMMARY

S.1 INTRODUCTION Albuquerque, 25 miles (40 kilometers)
northwest of Santa Fe, and 20 miles (32
kilometers) southwest of Espafiola in Los
Alamos and Santa Fe Counties (Figure S.1.1-1).
LANL and the surrounding region are
characterized by forested areas with mountains,
canyons, and valleys, as well as diverse cultures
and ecosystems.

S.1.1 Background Information

In accordance with thé&tomic Energy Act of
1954 (42 United States Code [U.S.C.] §2011),
as amended, and temergy Reorganization Act
of 1974(42 U.S.C. 85801), the U.S. Department
of Energy (DOE) has responsibilities that have Tne area is dominated by the Jemez Mountains
been grouped into four principal missions: g the west and the Sangre de Cristo Mountains
national  security, ~ energy  resources, ig the east. These two mountain ranges and the
environmental quality, and science. DOE'S giate of New Mexico are divided north to south
responsibilities under these missions are py the Rio Grande. LANL is located on the
fulfilled through program offices established 0 pajarito Plateau, a volcanic shelf on the eastern

manage related aspects of DOE missions. gjope of the Jemez Mountains at an approximate
Specific elements of these DOE missions are gjeyvation of 7.000 feet (2,135 meters). The
assigned to DQE sites across the country, pyjarito Plateau is cut by 13 steeply sloped and
including  DOE’'s  system of national deeply eroded canyons that have formed
laboratories. ~ Each of these sites houses jsqjated finger-like mesas running west to east.
facilities established and maintained to support The santa Fe National Forest. which includes
DOE responsibilities. ~ The capabilities e pome Wilderness Area, lies to the north,
established at these facilities also may be used to\yest and south of LANL. The American Indian

support other federal agencies, government p,ep|o of San lldefonso and the Rio Grande
groups, utilities, universities, and private porger the site on the east, and the Bandelier
industry. National Monument (BNM) and Wilderness

The Los Alamos National Laboratory (LANL) Area lie directly south.

is one of DOE'’s national laboratories. LANLis A |arge variety of natural and cultural resources
a multidisciplinary, multipurpose institution |ie within the LANL region. The Pajarito

engaged in theoretical and experimental piateau is one of the longest continually
research and development. DOE has assignedyccypied areas in the U.S. The archaeological
elements of each of its four principal missions t0 4nq historical resources of the LANL site reflect
LANL, and has established and maintains the |ength of temporal occupation as well as the
several capabilities in support of these mission diversity in the cultures of its occupants.

elements; these capabilities also support other American Indian and Hispanic communities and
federal agencies and other organizations in the ruins of prehistoric cultures surround
accordance with national priorities and policies. | AN

Because the mission elements assigned to

LANL are managed by multiple DOE program The ecosystems in the region are diverse due to

OffiCGS, LANL is referred to as a “multi- the 5,000-f00t (1,525_meter) gradient that

program site.” extends between the Rio Grande Valley on the
, , , eastern edge of LANL and the top of Pajarito

LANL is located in north-central New Mexico,  \guntain on its western border. Variations in

60 miles (97 kilometers) north-northeast of nrecipitation and temperature and differences in

S-1
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the amount of sunlight that reach the
north-facing and south-facing canyon slopes
have resulted in a diversity of plant life, wildlife,
and soils.

LANL occupies an area of approximately

27,832 acres (11,272 hectares), or
approximately 43 square miles (111 square
kilometers), of which 86 percent lies within Los

Alamos County and 14 percent within Santa Fe
County. The Fenton Hill site (Technical Area

[TA]-57), a remote site 20 miles (32 kilometers)

west of LANL, occupies 15 acres (6 hectares) in
Sandoval County on land leased from the U.S.
Forest Service.

DOE performs much of its work through its
contractors. The contractor for the operation of
LANL is the University of California (UC). The
LANL-affiliated workforce includes employees
of UC and its subcontractors, of which the major
employers are Johnson Controls World
Services, Inc., and Protection Technology of
Los Alamos. LANL employs both technical
and nontechnical subcontractors, as well as
consultants on a temporary basis. At the end of
March 1996, the LANL-affiliated workforce
totaled 12,837.

LANL is divided into 49 separate TAs. These
TAs (which are not numbered sequentially)
compose the basic geographic configuration of
LANL (Figure S.1.1-2 and Table S.1.1-1).
LANL has 2,043 structures containing 7.9
million square feet (734,700 square meters), of
which 1,835 are buildings, totaling 7.3 million

environmental impact statement (SWEIS) is
prepared to examine the environmental impacts
of operations at a multi-program site (10 Code
of Federal Regulations [CFR] 1021.330). A
SWEIS was prepared for the operation of LANL
in 1979. That document and subsequent NEPA
reviews for specific project or program
activities have served as the NEPA basis for
operations at LANL since 1979. Changes in the
world political situation have the potential to
alter the role of and the operations at LANL, as
well as change reasonably foreseeable actions
that may be taken during the next 10 years (e.g.,
the assignment of new mission elements to
LANL as a result of other programmatic NEPA
reviews). Thus, DOE is preparing this SWEIS
to replace the 1979 SWEIS, and future NEPA
documents at LANL will be tiered from or
reference this SWEIS. This SWEIS addresses
operation of LANL (from 1997 through 2006)
across the approximately 43 square miles
(111 square kilometers) of government land
under the administrative control of DOE. DOE
is the lead agency and Los Alamos County is a
cooperating agency (due to the interdependence
of county and DOE planning) in the preparation
of this SWEIS.

The process for the preparation of this SWEIS
was designed to enhance the participation of
members of the public. The SWEIS Advance
Notice of Intent, published in thé&ederal
Register (FR) on August 10, 1994
(59 FR 40889), identified possible issues and
alternatives to be analyzed. It was followed by
a series of public meetings intended to both

square feet (678,900 square meters). The otheryroyide information on LANL and the plans for

structures consist of such items as
meteorological towers, pumphouses, water
towers, manhole covers, and small storage
sheds.

S.1.2  Public Involvement

Under DOE'’s compliance strategy for the
National Environmental Policy Act of 1969
(NEPA) (42U.S.C. 84321), a site-wide

the SWEIS and to obtain public input regarding
the scope of the SWEIS. Based on the input
received during this “prescoping” period, DOE
prepared and published the Notice of Intent to
prepare the SWEIS on May 12, 1995
(60 FR 25697). This publication was also
followed by a series of public meetings to
provide opportunities for stakeholders to
identify the issues, environmental concerns, and
alternatives that should be analyzed in the

S-3
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TABLE S.1.1-1.—Overview of Technical Areas and Their Associated Activities

TECHNICAL AREA @

ACTIVITIES

TA-0

LANL has about 180,000 square feet (16,722 square meters) of leased space for training, $u

pport,

architectural engineering design, and unclassified research and development in the Los Alamos

townsite and White Rock. The Community Reading Room and the Bradbury Science Musgl
also located in the Los Alamos townsite.

TA-2 (Omega Site)

Omega West Reactor, an 8-MW nuclear research reactor, is located here. It was placed iff
shutdown condition in 1993. Itis currently being removed from the nuclear facilities list and yyi
transferred into the decontamination and decommissioning (D&D) program possibly during
All fuel has been removed from this reactor.

TA-3 (Core Area)

The Administration Complex contains the Director’s office, administrative offices, and suppp
facilities. Laboratories for several divisions are in the main TA. TA-3 contains major facilitie
as the Chemistry and Metallurgy Research (CMR) Building, the Sigma Complex, the Main
and the Materials Science Laboratory (MSL). Other buildings house central computing facijt
chemistry and materials science laboratories, earth and space science laboratories, physicH
laboratories, technical shops, cryogenics laboratories, the main cafeteria, and the Study CHq
TA-3 contains about 50 percent of LANL's employees and floor space.

TA-5 (Beta Site)

This site contains some physical support facilities such as an electrical substation, test we
environmental monitoring and buffer areas.

TA-6 (Two-Mile Mesa Site)

This site is mostly undeveloped and contains gas cylinder staging and vacant buildings pgn
decommissioning.

TA-8 (GT-Site [or Anchor
Site West])

This is a dynamic testing site operated as a service facility for LANL. It maintains capability|i
modern nondestructive testing techniques for ensuring quality of material, ranging from tes
weapons components to high-pressure dies and molds. Principal tools include radiographig

techniques (x-ray machines with potentials up to 1 MeV and a 24-MeV betatron), radioisotqpe

techniques, ultrasonic and penetrant testing, and electromagnetic test methods.

TA-9 (Anchor Site East)

At this site, fabrication feasibility and physical properties of explosives are explored. New
compounds are investigated for possible use as explosives. Storage and stability problemg
studied.
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TA-11 (K-Site) These facilities are used for testing explosives components and systems, including vibratigp testing
and drop testing, under a variety of extreme physical environments. The facilities are arranged so
that testing may be controlled and observed remotely and so that devices containing explogjves or
radioactive materials, as well as those containing nonhazardous materials, may be tested.

TA-14 (Q-Site) This dynamic testing site is used for running various tests on relatively small explosive chgiges for

fragment impact tests, explosives sensitivities, and thermal responses.

TA-15 (R-Site)

This site houses the Pulsed High-Energy Radiation Machine Emitting X-Rays (PHERMEX
Facility, a multiple-cavity electron accelerator capable of producing a very large flux of x-ray$
dynamic experiments and hydrodynamic testing. TA-15 also is the site for the Dual Axis

Radiographic Hydrodynamic Test (DARHT) Facility (how under construction), whose major|
feature will be its intense high-resolution, dual-machine radiographic capability. This site is|
used for the investigation of weapons functioning and systems behavior in nonnuclear testd
principally through electronic recordings.

TA-16 (S-Site)

Investigations at this site include development, engineering design, prototype manufacturg
environmental testing of nuclear weapons components and subsystems. It is the site of the
Engineering Tritium Facility (WETF) that focuses on research and applications using tritium.

for

hlso
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\leapons

Development and testing of high explosives, plastics, and adhesives, and research on prodgss

development for manufacture of items using these and other materials are accomplished in
extensive facilities.
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TABLE S.1.1-1.0©

verview of Technical Areas and Their Associated Activitiesntinued

TECHNICAL AREA @

ACTIVITIES

TA-18 (Pajarito Laboratory
Site)

This is a nuclear facility that studies both static and dynamic behavior of multiplying assemb
special nuclear materials (SNMs). SNMs are used to support a wide variety of activities fo
stockpile management, stockpile stewardship, emergency response, nonproliferation, safeq

lies of

hards,

etc. In addition, this facility provides the capability to perform hands-on training and experiffents

with SNM in various configurations below critical.

TA-21 (DP-Site)

This site has two primary research areas: DP West and DP East. DP West has been in tH
Program since 1992, and about half of the facility has been demolished. DP West continug
provide office space for ongoing functions. Some activities conducted at DP West, primaril
inorganic and biochemistry, are being relocated during 1997 and 1998, and the remainder

q

b D&D
to
in

the site
scheduled for D&D in future years. DP East is a tritium research site and includes the Tritictﬂn

Science and Fabrication Facility (TSFF) and Tritium Systems Test Assembly (TSTA).

TA-22 (TD-Site)

This site is used in the development of special detonators to initiate high-explosives syster
Fundamental and applied research in support of this activity includes investigating phenom
associated with initiating high explosives and research in rapid shock-induced reactions.

TA-28 (Magazine Area A)

This is an explosives storage area.

TA-33 (HP-Site)

The old, High-Pressure Tritium Laboratory Facility is being decommissioned. Tritium operdt
this site were suspended in 1990, and the tritium inventory and operations were moved to \
TA-16. The National Radio Astronomy Observatory’s Very Large Baseline Array Telescope

located at this site.

TA-35 (Ten Site)

H

Activities include nuclear safeguards research and development that are concerned with t
for nondestructive detection, and identification and analysis of fissionable isotopes. Resea

na

ions at
[ETF at
s also

chniques
Ch is

also done on reactor safety, laser fusion, optical sciences, pulsed-power systems, high-endigy

density physics, metallurgy, ceramic technology, and chemical plating.

TA-36 (Kappa-Site)

This TA has four active firing sites that support explosives testing. Nonnuclear ordnance fgsts are

conducted here, including tests of armor and armor-defeating mechanisms, as well as testd
shockwave effects on explosives and propellants. Phenomena of explosives, such as deto|
velocity, are investigated at this dynamic testing site.

1

TA-37 (Magazine Area C)

This is an explosives storage area.

TA-39 (Ancho Canyon Site

h|

The behavior of nonnuclear weapons is studied here, primarily by photographic techniqug
Investigations are also made into various phenomenological aspects of explosives, interact
explosives, explosions involving other materials, shock wave physics, equation-of-state
measurements, and pulsed-power systems design.

TA-40 (DF-Site)

This site is used in the development of special detonators to initiate high-explosives systen
Fundamental and applied research in support of this activity includes investigating phenomf
associated with the physics of explosives.

TA-41 (W-Site)

Personnel at this site engage primarily in engineering design and development of nuclear
components, including fabrication and evaluation of test materials for weapons.

TA-43 (Health Research
Laboratory)

This site is adjacent to the Los Alamos Medical Center. Research performed at this site ing
structural, molecular, and cellular radiobiology; biophysics; mammalian radiobiology; mamnp
metabolism; biochemistry; and genetics. The DOE Los Alamos Area Office is also located M
TA-43.

TA-46 (WA-Site)

Activities include applied photochemistry research such as the development of technology
isotope separation and laser enhancement of chemical processes. A new facility complet

el during
1996 houses research in inorganic and materials chemistry. The Sanitary Wastewater SysEm

Consolidation Plant is located at the east end of this site.

TA-48 (Radiochemistry Site

) Research and development activities at this site include a wide range of chemical proces
nuclear and radiochemistry, geochemistry, biochemistry, actinide chemistry, and separation
chemistry. Hot cells are used to produce medical radioisotopes.
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TABLE S.1.1-1.—©verview of Technical Areas and Their Associated Activiti@sntinued

TECHNICAL AREA @

ACTIVITIES

TA-49 (Frijoles Mesa Site)

This site is currently restricted to carefully selected functions because of its location neat

NM an

past use in high-explosives and radioactive materials experiments. The Hazardous Deviceg Team
Training Facility and the Antenna Test Range are located here. A helicopter pad used for w|ldfire
response and storage for interagency wildfire response supplies are also located here.

TA-50 (Waste Management Activities include management of the industrial liquid and radioactive liquid waste received ffom

Site) various TAs. Activities also include development of improved methods for solid waste treatfhent
and containment of radionuclides removed by treatment.

TA-51 (Environmental Research and experimental studies on the long-term impact of radioactive waste on the envjfonment

Research Site) and types of waste storage and coverings are studied at this site.

TA-52 (Reactor A wide variety of theoretical and computational activities related to nuclear reactor performgnce

Development Site) and safety are done at this site.

TA-53 (Los Alamos Neutron This site includes the Los Alamos Neutron Science Center (LANSCE), the LANSCE linear proton

Science Center) accelerator, the Manuel Lujan Jr. Neutron Scattering Center, and a medical isotope productipn
facility. Also located at TA-53 are the Accelerator Production of Tritium Project Office, inclygling
the Low-Energy Demonstration Accelerator (LEDA), and research and development activitigs in
accelerator technology and high-power microwaves.

TA-54 (Waste Disposal Site) Activities consist of radioactive and hazardous solid waste management, including storagg,
treatment, and disposal operations.

TA-55 (Plutonium Facility | This facility provides research and applications in chemical and metallurgical processes for

Site) recovering, purifying, and converting plutonium and other actinides into many compounds gnd
forms, as well as research into material properties and fabrication of parts for research and gtockpile

applications. Additional activities include the means to safely and securely ship, receive, h@indle,

and store nuclear materials, as well as manage the wastes and residues produced by TA-3%

operations. The Nuclear Materials Storage Facility (NMSF) is located at this TA.

TA-57 (Fenton Hill Site)

This site is located about 20 miles (32 kilometers) west of Los Alamos on the southern ed
Valles Caldera in the Jemez Mountains, and was the location of LANL's now decommissiong
Dry Rock geothermal project. The site is used for the testing and development of downhol
logging instruments and other technologies of interest to the energy industry. Because of tI
elevation and remoteness of Fenton Hill, a gamma ray observatory is located at the site, ar]
astrophysics experiments are planned.

L

TA-58 (Two-Mile North
Site)

This site is reserved for multi-use experimental sciences requiring close functional ties to a
currently located at TA-3.

TA-59 (Occupational Health
Site)

Occupational health and safety and environmental activities are conducted at this site.
Environmental, safety and health offices, and emergency management facilities are also lo
here.

TA-60 (Sigma Mesa)

D

e of the
d Hot
well-
high
 other

tivities

hted

This area contains physical support and infrastructure facilities, including the Test Fabricdtion

Facility and Rack Assembly and the Alignment Complex.

TA-61 (East Jemez Road)

This site is used for physical support and infrastructure facilities, including the Los Alamd
sanitary landfill.

TA-62 (Northwest Site)

This site is reserved for multi-use experimental science, public and corporate interface, an
environmental research and buffer zones.

TA-63 (Pajarito Service
Area)

This site is a major growth area with environmental and waste management functions and f3
This area contains physical support facilities operated by Johnson Controls, Inc.

1

TA-64 (Central Guard Site)

This is the site of the Central Guard Facility and headquarters for the Hazardous Materials
Team.

TA—66 (Central Technical
Support Site)

This site is used for industrial partnership activities.

TA-67 (Pajarito Mesa Site)

This area is a buffer zone, designated as a TA in 1989. No operations or facilities are cu
located here.

p

5 County
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TABLE S.1.1-1.—©verview of Technical Areas and Their Associated Activiti@sntinued

TECHNICAL AREA @

ACTIVITIES

TA-68 (Water Canyon Site)

This is a dynamic testing area.

TA—69 (Anchor North Site)

This undeveloped TA serves as an environmental buffer for the dynamic testing area.

TA-70 (Rio Grande Site)

This undeveloped TA serves as an environmental buffer for the high-explosives test area.

TA-71 (Southeast Site)

This undeveloped TA serves as an environmental buffer for the high-explosives test area|

TA-72 (East Entry Site)

This is the site of the Protective Forces Training Facility (Live Firing Range).

TA-73 (Airport Site)

This area is the Los Alamos Airport. DOE owns the airport, and the County of Los Alamos
manages, operates, and maintains it under a leasing arrangement with DOE. Use of the ai
private individuals is permitted with special restrictions.

fport by

TA-74 (Otowi Tract)

This large area, bordering the Pueblo of San lldefonso on the east, is isolated from most olﬂLANL.

This site contains LANL water wells and future well fields.

aThe concept of technical areas (TAs) was implemented during the first 5 years of LANL's existence; however, the earlgatfdesigl not
cover all land within the LANL boundary and, in the early 1980’s, LANL's TA numbering system was revamped to provide covglage c
Because all TAs received new numbers, a correlation between the historic system and the current system does not éixisf.ifrireddurrent
system, some numbers were reserved for future TAs. Sites that have been closed or abandoned were incorporated intg.adjacent TA
MW = Megawatt, MeV = million electron volts
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SWEIS. Nearly 1,300 comments from 215
commentors were recorded. The most
significant requests and concerns raised were:

» A preference for a nonnuclear mission for
LANL

* Imposing a moratorium on current or
proposed projects until the SWEIS is
completed

* Inclusion of “green” and shut-down and
clean-up alternatives

* Reservations regarding waste management
strategies, treatment, and disposal options,
as well as waste transportation issues

* Aninterest in having environmental
restoration activities included in the SWEIS

* Requests that the SWEIS be put on hold
until the completion of th@rogrammatic
Environmental Impact Statement for
Stockpile Stewardship and Management
(SSM PEIS) (DOE 1996) and tMéaste
Management Programmatic Environmental
Impact Statemerfit’vVM PEIS) (DOE 1997)

Based on consideration of the input received in
this “scoping” period, DOE published an
implementation plahto summarize the results
of the scoping process, describe the scope of the
SWEIS, and present the planned outline for the
draft SWEIS. In addition to these activities,
there were several other efforts to obtain public
input regarding the SWEIS, including:
workshops; meetings with and briefings to
representatives of federal, state, tribal, and local
governments; meetings with various interested
groups; open forum sessions in several
communities around LANL; and preparation of
responses to requests for information (including
requests that information be placed in the Los
Alamos Community Outreach Center).

L DOE NEPA regulations (10 CFR 1021) previously
required that an implementation plan be prepared; a
regulation change (61 FR 64604) deleted this
requirement. An implementation plan was prepared for
the SWEIS.

SWEIS Terminology

Mission. In this SWEIS, “missions” refer to th
major responsibilities assigned to DOE (describjc
in this section). DOE accomplishes its majgr
responsibilities by assigning groups or types
activities (referred to in this SWEIS as missifir
elements) to its system of national laboratori
production facilities, and other sites.

Programs. DOE is organized into Program Office
each of which has primary responsibilities with
the set of DOE missions. Funding and direction
activities at DOE facilities are provided throug
these Program Offices, and similar/coordinat
sets of activities to meet Program Offi
responsibilities are often referred to as progra

Programs are usually long-term efforts with bro
goals or requirements.

Capabilities. This refers to the combination
facilities, equipment, infrastructure, and experti
necessary to undertake types or groups of activifge
and to implement mission assignme
Capabilities at LANL have been established o
time, principally through mission assignments ajjc
activities directed by Program Offices. On
capabilities are established to support a specfic
mission assignment or program activity, they dfe
often used to meet other mission or progr
requirements (e.g., the capability for advancdgl
complex computation and modeling that ¢
established to support DOE's national secur
mission requirements may also be used to add
needs under DOE's science mission).

Projects. This is used to describe activities with
clear beginning and end that are undertaken to nge
a specific goal or need. Projects can vary in scfllt
from very small (such as a project to undertake
experiment or a series of small experiments)jt
major (e.g., a project to construct and start up a njgv
nuclear facility). Projects are usually relativel
short-term efforts, and they can cross multifie
programs and missions, although they are usudgl
“sponsored” by a primary Program Office. In thi
SWEIS, this term is usually used more narrowly
describe  construction (including  facilit
modification) activities (e.g., a project to build
new office building or a project to establish a
demonstrate a new capability). Constructi
projects considered reasonably foreseeable [z

LANL over the next 10 years are discussed
analyzed in this SWEIS.

S-9
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DOE released the draft SWEIS in May 1998, for
review and comment by the State of New
Mexico, Indian tribes, local governments, other .
federal agencies, and the general public. The
formal public comment period lasted 60 days,
ending on July 15, 1998. Comments were
accepted and considered after close of the
comment period to the extent practicable.

DOE considered all comments to evaluate the
accuracy and adequacy of the draft SWEIS and
to determine when the SWEIS text needed to be
corrected, clarified, or otherwise revised. DOE
gave equal weight to spoken and written |
comments, comments received at the public
hearings, and comments received in other ways.
Comments were reviewed for content and
relevance to the environmental analysis
contained in the SWEIS. Each comment was
addressed individually in volume 1V, chapter 3
of the SWEIS.

Commentors raised several common topics
during the SWEIS public comment process that
the DOE has addressed in the Major Issues
section located in chapter 2 of volume IV. In
some cases, commentors raised issues that were
not within the scope of this SWEIS, such as
comments regarding opposition to nuclear
weapons. To the extent practicable, DOE
addressed these comments in the Major Issues
section and in the individual responses.

The key areas of concern that emerged from
public comments on the draft SWEIS were as
follows:

» Commentors expressed a general
opposition to nuclear weapons. Comments
were received questioning why the draft
SWEIS does not address the impacts that
expanding operations at Los Alamos will
have on the proliferation of nuclear .
weapons. Expanded operations at LANL
contradict the 1970 Nonproliferation
Treaty. Commentors stated that DOE
should focus their resources on
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environmental technologies and not on
nuclear weapons.

DOE’s implementation of the NEPA
process was unclear to commentors, in
particular, how public input is considered i
NEPA documents and the factors that DOE
considers in its decision-making process.
Commentors expressed frustration over thle
perception that DOE is not addressing the
concerns in a serious manner. Commentqrs
also questioned why the draft SWEIS did
not consider the cost impacts of each
alternative in its analysis.

Commentors believed that DOE had not
considered an adequate range of
alternatives. Commentors stated that the
alternatives discussed in the draft SWEIS
are inadequate because they fail to includ
any alternative that considers the closure
and cleanup of LANL. They questioned
how DOE selected levels of operations fo
each alternative. Commentors also
guestioned why there is little difference in
the impacts among the alternatives.

Commentors questioned the impacts of
LANL operations on the regional aquifer
and the safety of the drinking water. Theyj
stated that the draft SWEIS did not provid
adequate site-wide plans for the monitoring,
protection, and remediation of surface
water and groundwater. Requests also wefe
made for clarification of the hydrogeologig
mechanism for the surface water to
groundwater connection at LANL.
Commentors stated that LANL's current
monitoring program should be upgraded t
obtain information about the source of
recharge to the main aquifer and the sourg
of contaminants to the main aquifer.
Comments also were received on the
analyses of impacts to groundwater.

Concern was expressed that LANL's pit
production activities will have the same
kind of safety problems that occurred at the
Rocky Flats Plant. Commentors expressqd
concern that fires releasing radioactive
materials would occur at the Plutonium
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Facility. Concern was expressed that DOE
had not adopted any safety measures as a
result of the 1969 Rocky Flats Plant fire.
Commentors believe that LANL will
become a bomb production factory.

Commentors expressed concern about the

consequences of potential seismic activities

at LANL, specifically at the Chemistry and
Metallurgy Research (CMR) Building
(TA-3) and Plutonium Facility (TA-55),
and the impact of the results of ongoing

seismic studies. Questions also were raised
about the frequency of seismic events in the

LANL region and the potential release of
radioactive materials from such an event.

The need for expansion of the low-level
radioactive waste (LLW) disposal capacity
at the TA-54/Area G Disposal Facility was
guestioned. Concern was expressed that
impacts both natural and cultural, on San
lldefonso Pueblo lands would be
irreversible. Commentors also expressed
concern about the importation of low-level
waste from other DOE sites. Concerns
about further restriction of movement of the
elk herd, due to a security fence
surrounding Area G, also were expressed.
Commentors were concerned about
migration of contaminated wastes to the
groundwater if leaks were to occur in
disposal cells. Commentors stated that the
draft SWEIS was deficient because it did
not analyze the removal of all waste from
TA-54.

Commentors questioned the lack of specific «

guantitative risk analyses in the SWEIS on
environmental restoration sites and the
absence of data about environmental
restoration sites in the context of various
environmental settings. Commentors
believed that more information on specific

measures should be provided so that public

comment could be provided on this
program. Commentors questioned the
impacts of not environmentally restoring
each contaminated site at LANL.
Questions were raised about the use of

bounding analysis in describing the overall
impacts of environmental restoration
activities at LANL.

Concern was expressed about the
management of cultural resources at LANL
and the depth of the traditional cultural
properties study performed for the SWEIS
Commentors questioned whether DOE
seeks and utilizes input on cultural
resources from affected Indian tribes.
Concern also was expressed that the
impacts of the operation of LANL would
have an irretrievable impact on cultural
resources in the area, including spiritual o
unseen resources.

Commentors questioned the adequacy of
the environmental justice analysis in the
SWEIS and the steps taken to protect
minority or low-income populations.
Commentors stated that expansion of
Area G at TA-54, which is located adjacerft
to San lldefonso Pueblo lands, constituteq a
disproportionately high and adverse impagt
on the minority community of San
lldefonso.

Commentors stated that DOE should havé
an integrated approach for the managemgnt
of natural resources at LANL to provide
better protection of resources. Commentofs
stated that the draft SWEIS is deficient in
the quantification of direct, indirect, and

cumulative impacts to natural resources.
Wildlife habitat fragmentation was anothef|
concern of commentors.

Concern was expressed by commentors that
implementation of the Expanded
Operations Alternative would strain the
electrical power demand in the region.
Commentors requested clarification on the¢
steps to be taken by DOE to address the
electrical power supply issue. Concern alqo
was expressed that if electrical supply
shortages were to occur, equipment
monitors or other safety equipment could
fail, potentially causing environmental
impacts.

—
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S.1.3

Commentors stated the draft SWEIS does
not provide an adequate analysis of the
environmental and health impacts of a
major forest fire at LANL. Commentors
stated that the draft SWEIS only examines
the effects of a fire to specific facilities and
initiated within those facilities. It was
recommended that the environmental
consequences of a catastrophic wildfire be
addressed in the section on accidents.

Commentors disagree with the claim in the
draft SWEIS that LANL was in compliance
with standards of th€lean Air Act(CAA),
and specifically, that LANL is in full
compliance with the radiological emissions
under National Emission Standards for
Hazardous Air Pollutants. Commentors
stated that an independent auditor found
that LANL was noncompliant, but these
findings were disputed. The final SWEIS
should discuss the auditors’ findings,
justification for the claim of CAA
compliance, and steps to be taken by DOE
and LANL if the CAAstandards are
exceeded.

Commentors stated that the draft SWEIS
did not consider the impacts of stormwater
runoff events at LANL, noting that storm
runoff events can be a significant pathway
for the off-site migration of contaminants.
Many storms over the years and numerous
canyon systems, as noted by the
commentors, create a potential for
cumulative off-site migration of
contaminants.

Changes to the Draft SWEIS

DOE revised the draft SWEIS in response to
comments received from other federal agencies;

tribal,

state, and local governments;

nongovernmental organizations; the general

public; and DOE reviews.

The text was

changed to provide additional environmental
baseline information, to correct inaccuracies
and make editorial corrections, and provide

additional

discussion of technical
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considerations to respond to comments gnd

clarify text. In addition, DOE updateqg
information due to events or decisions made
other documents since the draft SWEIS wj
provided for public comment in May 1998.

S.1.3.1 Summary of Significant

in
hS

Changes

Revised Preferred Alternative

In the draft SWEIS, the DOE's Preferre’[j
Alternative was the Expanded Operatiofs

Alternative. In this final SWEIS, the Expande
Operations Alternative remains the Preferr
Alternative with one modification, as note
below. The modification to the Preferre
Alternative involves the level at which pi
manufacturing will be implemented at LANL
Under the Expanded Operations Alternativ

ol
pd
)l
)|

Es
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DOE would expand operations at LANL, as th

need arises, to increase the level of existihg
operations to the highest reasonably foreseedble

levels, including the full implementation of pi

manufacturing up to the capacity of 50 pits per

year under single-shift operations (80 pits

r

year using multiple shifts). However, as a resjilt

of delays in the
Capability Maintenance and
Project (CMIP) and recent additional contro
and operational constraints in the CM
Building (instituted to ensure that the risK
associated with the CMR Building operatior
are maintained at an acceptable level), the D
has determined that additional study of methg
for implementing the 50 pits per year productid
capacity is warranted. In effect, because D
has postponed any decision to expand

manufacturing beyond a level of 20 pits per ye
in the near future, the revised Preferré
Alternative would only implement pit

implementation of th

manufacturing at this level. This postponemgnt

does not modify the long-term goal announc

in the Record of Decision (ROD) for the SSIE

PEIS (up to 80 pits per year using multip

Improvement
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Enhanced Pit Manufacturing

As described above, as a result of delays in the
implementation of the CMIP and recent
additional controls and operational constraints
in the CMR Building (chapter 2, section
2.2.2.3), DOE has postponed any decision to
implement the pit manufacturing capability
beyond a level of 20 pits per year (14 pits is the
No Action level). DOE believes it can expand
the pit manufacturing capability to 20 pits at
TA-55 without significant infrastructure
upgrades and still meet its near-term mission
requirements. When the additional studies are
completed, DOE will provide the appropriate
NEPA review, tiered from this SWEIS, to
implement the pit manufacturing capability
beyond the 20 pits per year capacity. The
project-specific siting and construction (PSSC)
analysis for the Enhancement of Plutonium Pit
Manufacturing (in volume 1l of this SWEIS) no
longer states a “Preferred PSSC Alternative.”
The Preferred Alternative would only
implement pit production at a level of 20 pits per
year. However, for completeness and to bound
the impacts of implementing pit production at
LANL, the “Utilize Existing Unused Space in
the CMR Building” Alternative (the Preferred
PSSC Alternative in the draft SWEIS) is still
included in the Expanded Operations
Alternative as the “CMR Building Use”
Alternative. The ROD for the SWEIS will only
include a decision regarding the operations to
implement the pit production mission at LANL
for up to 20 pits per year. This change is
reflected in volume I, part Il.

Wildfire

The scenario that a wildfire could encroach on
LANL was analyzed and included in the
accident set presented for all the alternatives.
The detailed wildfire analysis, referred to as the
SITE-04 accident, is presented in appendix G,
section G.5.4.4 of volume Il of this SWEIS. A
summary of the impacts is presented in
chapter 5.

Comparison Between the Rocky Flats Plant
and LANL

An overview of the 1969 plutonium fire at th
Rocky Flats site and a comparison of the des
and operational differences between the Ro

Flats Plant and LANL are included in append
G, section G.4.1.2. A summary is included

chapter 5.

A4
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CMR Building Seismic Upgrades

DOE has decided not to implement the seisrLic
upgrades as part of the CMR Building Upgradps
Project, Phase I, as a result of (1) new seisrpic
studies (chapter 4, section 4.2.2.2, and appendix
I) released after the draft SWEIS was issugd
indicating the additional hazard of a seismyc
rupture at the CMR Building and (2) DOE’$
postponement of any decisions to implement the
pit manufacturing capability beyond 20 pits pgr
year in the near future. Although the seisnlic
rupture risk does not have a substantial effectjon
the overall seismic risk (chapter 2, sectiqn
2.2.2.3), it is an aspect of risk that cannot pe
cost-effectively mitigated through engineerdd
structural upgrades. Given that assessment,|the
DOE is considering more substantial actiops
that are not yet ripe for analysis in the SWE|S
(e.g., replacement of aging structures). The
overall goal of DOE’s evaluation is ultimately
to reduce the risk associated with a seisnic
event, should one occur. Inthe meantime, DQE
is taking actions to mitigate seismic ris
through means other than seismic upgrades
(e.g., minimizing material at risk and puttin
temporarily inactive material in process in
containers). In any event, DOE is presenting the
larger and more conservative impacts (o
seismic upgrades) for the SITE-01, SITE-(R,
and SITE-03 accidents. Therefore, SITE-(1,
SITE-02, and SITE-03 accidents were revisged
to include new seismic data published after the
draft SWEIS was released and to exclude the
mitigation of the impacts of implementing th
seismic upgrades. The detailed revised analysis
is presented in appendix G. A summary of the
impacts is presented in chapters 3 and 5.
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Strategic Computing Complex

The impacts of constructing and operating the
proposed Strategic Computing Complex (SCC)
project, primarily electric power demand and
water usage, were incorporated into all the

alternatives analyzed. Water usage was not
increased in these analyses because DOE an

LANL committed to no net increase of water as

a result of conservation measures and recycling

of treated wastewater from the Sanitary
Wastewater System Consolidation Plant,
TA-46, as cooling water for the SCC project.

Conveyance and Transfer of DOE Land

Mitigation Action Plan would explain how an
when mitigation measures would b
implemented and how the DOE would monitr
the mitigation measures over time to judge their
effectiveness.

dS'2 ALTERNATIVES TO MEET THE

PURPOSE AND NEED FOR
AGENCY ACTION

S.2.1 Purpose and Need for Agency
Action

As directed by the President and Congress, DOE

DOE has begun the preparation of an EIS for the has the core mission to provide for stewardship

Conveyance and Transfer of Certain Land
Tracts at LANL (CT EIS). The CT EIS,
scheduled to be released in draft form for public
review and comment in early 1999, will analyze
the impacts of conveying and transferring
certain tracts of land to the County of Los
Alamos and the U.S. Department of the Interior
in trust for the Pueblo of San lldefonso. The
CT EIS also will present the cumulative impacts
of the land being developed by either the County
of Los Alamos or the Pueblo of San lldefonso,
as well as the impacts of continuing to operate
LANL.

S.1.3.2 Next Steps

The SWEIS ROD, to be published no sooner
than 30 days after the Notice of Availability of
the final SWEIS has been issued, will explain all
factors, including environmental impacts, that
the DOE considered in reaching its decision.
The ROD will also identify the environmentally
preferred alternative or alternatives. If
mitigation measures, monitoring, or other
conditions are adopted as part of DOE'’s
decision, these will summarized in the ROD, as
applicable, and will be included in the
Mitigation Action Plan that would be prepared
following the issuance of the ROD. The
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and management of the nuclear weapons
stockpile. DOE also has other national security,
energy resources, environmental quality, and
science missions. These missions are national
in scope, and aspects are carried out at various
DOE facilities. The purpose of continued
operation of LANL is to provide support for
DOE missions.

The need to continue to operate LANL is based
on the unique facilities and expertise of the staff
located there. These facilities and this expertise
provide key capabilities within the broad areas
of:

» Theoretical research, including parameter
estimation, mathematical modeling, and
high-performance computing

Experimental science and engineering
ranging from bench-scale to multisite,
multitechnology facilities (including
accelerators, radiographic facilities, etc.)

* Advanced and nuclear materials research
and development, and technological
applications, including weapons component
testing, fabrication, stockpile assurance,
replacement, surveillance, and maintenance
(including theoretical and experimental
activities)
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DOE assignments to LANL use and build upon but some LLW would be shipped for off-site
these capabilities. DOE’s need to continue to disposal). This alternative includes the
operate LANL is focused on DOE’s obligation maintenance of existing capabilities, continued
to ensure a safe and reliable nuclear stockpile in support/infrastructure activities, and facility

accordance with national security policy. construction ~ or  modification  projects
throughout LANL that have previous NEPA
S.2.2  Proposed Action and reviews (projects not previously reviewed under

NEPA, as listed in the Expanded Operations
Alternative, would not proceed under this
alternative).

Alternatives

DOE proposes to continue operating LANL in

support of DOE's national missions. Theé Tne Expanded Operations Alternative would
decisions that DOE expects to make as a resultexpand operations at LANL, as the need arisps,
of the alternatives analyzed in this SWEIS will 4 jncrease the level of existing operations to the
satisfy the purpose and need presented abovepighest reasonably foreseeable levels, and| to
The decisions include the level of operation for fully implement the mission elements assigngd
LANL, as well as specific decisions regarding 5 | ANL. This includes the impacts of the fu
construction projects that are ripe for decision implementation of pit manufacturing (discuss¢d
on a schedule compatible with the SWEIS. In frther in section S.2.5.2) up to a capacity of $0
particular, two of these construction projects pits per year under single-shift operations ($0
involve multiple facilities and operations across pits per year using multiple shifts). Thi
LANL: (1) the site-specific implementation of  gjiernative also includes the expansion of the
the pit _productlon mission assigned in the ROD | | disposal site at TA-54 (discussed furthgr
regarding SSM (61 FR 68014, December j, gection S.2.5.1). This alternative aldo
1996), and (2) the disposition of LLW off the jncludes the continued maintenance of existihg
site or the expansion of on-site disposal 5nq expanded capabilities, continued suppdrt/
capacity. DOE also will select from appropriate nfrastructure activities, and implementation ¢f
mitigation measures to reduce or avoid potential gayeral facility construction or modification
impacts associqte_d with the alternative and projects at TA-53 (the long-pulse spallatidn
project-level decisions. source, the 5-megawatt target/blankpt
experimental area, the Dynamic Experimept
Laboratory, and the Exotic Isotope Productign
Facility), which have not previously beep
reviewed under NEPA (construction projecfs
throughout LANL that have previous NEPA
reviews would proceed as planned). The TA—p3
projects proposed do not have meaningful sitihg
and construction alternatives at LANL becauge
they are dependent on the delivery of an
Iaccelerator beam that is not provided at other
LANL facilities. (Construction of a new
accelerator solely to provide for these activitig¢s
is not considered reasonable.)

vJ

This SWEIS evaluates four broad alternative
levels of operation at LANL: No Action,
Expanded Operations, Reduced Operations, and
“Greener.”

The No Action Alternative analyzed in this
SWEIS reflects the levels of operation at LANL
that are currently planned (that is, the levels of
operations that would be undertaken in the
absence of a decision to change operationa
levels). This includes operations that provide
for continued support of DOE’s four primary
missions, but would not include an increase in
the existing pit manufacturing capacity (which
is 14 pits per year) nor expansion of the LLW
disposal facility at TA-54 (the remaining space
in the existing Area G footprint would be used,

The Reduced Operations Alternative reflects the
minimum levels of operation at LANL

considered necessary to maintain the
capabilities to support DOE missions over the

S-15



LANL SWEIS

near term. While the capabilities are maintained
under this alternative, this may not constitute
full support of the mission elements currently
assigned to LANL. This alternative reflects pit
manufacturing at a level below the existing
capacity (at 6 to 12 pits per year) and reflects
shipment of much of the LLW generated at
LANL for off-site disposal (on-site disposal
would be limited to those waste types for which
LANL has a unique capability at Area G). This
alternative includes the maintenance of existing
capabilities, continued support/infrastructure
activities, and facility construction or
modification projects throughout LANL that
have previous NEPA reviews; some of the
projects previously reviewed under NEPA
would be reduced in scope or eliminated (e.g.,
the Low-Energy Demonstration Accelerator
[LEDA] would only be operated at the lower
end of its energy range).

The Greener Alternative reflects increased
levels of operation at LANL in support of
nonproliferation, basic science, and materials
recovery/stabilization mission elements, and
reduced levels of operation in support of

defense and nuclear weapons mission elements.of delays in the implementation of the CMIP

All LANL capabilities are maintained for the
short term under this alternative; however, this
may not constitute full support of the nuclear

weapons mission elements currently assigned to Building operations are maintained at gn

LANL. This alternative reflects pit

manufacturing at a level below the existing
capacity (at 6 to 12 pits per year) and reflects
shipment of much of the LLW generated at
LANL for off-site disposal (on-site disposal

would be limited to those waste types for which
LANL has a unique capability at Area G). This
alternative includes the maintenance of existing
capabilities, continued support/infrastructure
activities, and implementation of several facility
construction or modification projects at TA-53
(the long-pulse spallation source, the 5-

megawatt target/blanket experimental area, the Alternative,

Dynamic Experiment Laboratory, and the
Exotic Isotope Production Facility), which have
not previously been reviewed under NEPA

S-16

(other projects throughout LANL that have
previous NEPA reviews would also proceed).
As discussed above for the Expanded
Operations Alternative, these TA-53 projects
do not have meaningful siting and construction
alternatives. The name and general description
for this alternative were provided by interested
public stakeholders as a result of the scoping
process.

In the draft SWEIS, the DOE’s Preferre’tj
Alternative was the Expanded Operatiofgs
Alternative. In this final SWEIS, the Expandep
Operations Alternative remains the Preferrgd
Alternative with one modification, as notefl
below. The modification to the Preferrefl
Alternative involves the level at which pi
manufacturing will be implemented at LANL
Under the Expanded Operations Alternative,
DOE would expand operations at LANL, as the
need arises, to increase the level of existihg
operations to the highest reasonably foreseedble
levels, including the full implementation of pi
manufacturing up to the capacity of 50 pits per
year under single-shift operations (80 pits per
year using multiple shifts). However, as a resjilt

and recent additional controls and operatiorjal
constraints in the CMR Building (instituted t¢
ensure that the risks associated with the CNIR

acceptable level), the DOE has determined that
additional study of methods for implementing
the 50 pits per year production capacity s
warranted. In effect, because DOE hgs
postponed any decision to expand it
manufacturing beyond a level of 20 pits per ydgar
in the near future, the revised Preferr¢d
Alternative would only implement pit
manufacturing at this level. This postponemgnt
does not modify the long-term goal announcgd
in the ROD for the SSM PEIS (up to 80 pits pgr
year using multiple shifts). The Preferr

as the Expanded Operatiops
Alternative, also includes the expansion of the
LLW disposal site at TA-54 (discussed furthgr
in section S.2.5.1). The Preferred Alternatiye
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also includes the continued maintenance of
existing and expanded capabilities, continued
support/infrastructure activities, and
implementation of several facility construction
or modification projects at TA-53 (the long-
pulse spallation source, the 5-megawatt target/
blanket experimental area, the Dynamic
Experiment Laboratory, and the Exotic Isotope
Production Facility), which have not previously
been reviewed under NEPA (construction
projects throughout LANL that have previous
NEPA reviews would proceed as planned). The
TA-53 projects proposed do not have
meaningful siting and construction alternatives
at LANL because they are dependent on the
delivery of an accelerator beam that is not
provided at other LANL facilities.
(Construction of a new accelerator solely to
provide for these activities is not considered
reasonable.)

S.2.3 Alternatives Considered But
Not Analyzed

Comments received during prescoping and
scoping were considered by DOE. Some of the
alternatives suggested for future operation of
LANL were considered but not analyzed. These
alternatives and the reasons they were
eliminated from detailed analysis are presented
below:

» Decontamination and Decommissioning of
LANL. Under this alternative, LANL
operations would be phased out, and all
facilities of LANL would be
decontaminated and decommissioned as
soon as practicable. This alternative is not
analyzed in the SWEIS because it is
considered unreasonable in the foreseeable
future under the terms of tidational
Defense Authorization Act of 19¢8ublic
Law [PL]103-160), subsequent
authorizations, and presidential policy
statements on the future of the national
laboratories (DOE 1995). Under this act
(and subsequent authorizations) and

national security policy, the maintenance of
a safe and reliable nuclear weapons
stockpile will remain a cornerstone of the
U.S. nuclear deterrent for the foreseeable
future, and the continued vitality of all three
DOE weapons laboratories (LANL,
Lawrence Livermore National Laboratory,
and Sandia National Laboratories) are
essential to ensuring national security.

Elimination of All Weapons-Related Work
from the Continued Operation of LANL.
Under this alternative, operation of LANL
would continue, but all weapons work
would cease except currently authorized pit
disassembly, material stabilization, and
material storage. This alternative is not
analyzed in the SWEIS because it is
considered unreasonable in the foreseeable
future under the terms of tiNational
Defense Authorization Act of 1994

(PL 103-160) and presidential policy
statements on the future of the national
laboratories (DOE 1995). Additionally,
LANL has an integral role within the
system of national laboratories to support
all DOE missions, including the national
security mission. Elimination of the
operations that support the national security
mission would adversely affect DOE’s
ability to meet its mission requirements
under the terms of thstomic Energy Act

as amended (42 U.S.C. 82011). Even
relocation of the capabilities that exist at
LANL to another DOE site could not be
accomplished within the next 10 years
while maintaining continuous support of
DOE’s national security responsibilities.

Operating LANL Exclusively as a National
Environmental Research Parkinder this
alternative, DOE would operate LANL
exclusively in support of environmental
research that would contribute to
understanding how people can best live in
balance with nature while enjoying the
benefits of technology. This alternative is
not analyzed in the SWEIS because it is
considered unreasonable in the foreseeable

S-17
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future, given LANL's role in supporting nature, with the norm being continual change
DOE’s national security mission (as within the limits of the facility capabilities,
discussed in the two previous alternative authorizations, and operating procedures.
discussions on this matter). LANL was Activities at LANL take place across
designated as a National Environmental approximately 43 square miles (111 square
Research Park in 1977, and research kilometers), including over 2,000 structures
activities associated with this designation ~ with about 7.9 million square feet (about
continue. 735,000 square meters) of floorspace. The size
« Privatizing the Operations of LANIUnder of the site and the diversity of the activities on
this alternative, the operations of LANL the site present a challenge in terms of providing

would be privatized. This alternative is not & useful description of alternatives for the
analyzed in the SWEIS because itis not ~ operation of LANL (the goal being to provide
considered reasonable in the foreseeable  the public and decision makers with an

future, given the terms of thitomic understanding of the alternatives and their
Energy Actas amended (42 U.S.C. §2015). consequences without providing encyclopedic
This act governs the transfer of real details on every process and range of activities

property and limits what DOE can do with ~ across the entire site).
real properties. Thatomic Energy Acilso ) o

government responsibilities regarding interest t_han oth_ers, the operations, bu_ildings,
nuclear materials and access to information @nd physical setting of LANL were all reviewed

classified under this act. Although this to determine an approach that would provide
alternative is not considered reasonable, it meaningful descriptions and analyses. The
should be noted that the environmental approach selected was to describe activities at

would not likely be any different from those entirety of operations in a summary fashion.
presented in this SWEIS: the environmental Activities were grouped into the broad areas of:

consequences of operating LANL are (1) theory, modeling, analysis and high-
primarily functions of the specific activities ~ Performance computation; (2) experimental
assigned to LANL and the facilities, science and engineering; and (3) research,
equipment, and procedures used to development, and applications using advanced
implement them (and these would not he ~ @nd  nuclear materials  (including ~ both
expected to change due to privatization). theoretical and experimental elements). The

additional operations necessary to support these
activities (such as administrative and technical

S.2.4  Approach Used to Pesc_ribe services [e.g., human resources, safeguards and
the SWEIS Alternatives in security, facilities, and environment, safety, and
Detall health], public/corporate interface [including

the Bradbury Science Museum], and physical
LANL is a multifaceted institution, funded support and infrastructure [such as warehouses,
primarily to undertake a broad range of storage, utilities, and waste handling]) are also
theoretical and experimental research and described at a summary level. This is a
development as well as undertaking various sufficient level of description to support the
applications (including some production analysis of environmental impacts for the
activities) for DOE and other federal agencies. majority of activities at LANL because these
The research and development activities activities have little potential for environmental
throughout LANL are dynamic by their very impacts. Many of these activities were not
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projected to change across the alternatives, and TABLE S.2.4—1.—dentification of Key
their contributions to environmental impacts  Aral
were carried as a constant factor in the analysis

of each of the alternatives. TECHNICAL
KEY FACILITY AREA

Facilities for Analysis of LANL Operations

Activities of interest tend to be concentrated
within certain facilities. The more detailed

description of activities at LANL were therefore || Titium Facilities
focused on the operations within a limited set of || Chemistry anMetallurgy TA-3
facilities. Criteria were established to determine || Research Building

Plutonium Facility Complex TA-55
TA-16 & TA-21

which of the facilities at LANL (often a facility ~ |{P&1t Site TA-18

is composed of multiple buildings) should be ||Sigma Complex TA-3

the subjects of the more detailed description and || Materials Science Laboratory TA-3
analysis. These facilities were designated ||Target Fabrication Facility TA-35
SWEIS “key” facilities and are the facilities that  [|Machine Shops TA-3
house activities that are critical to meeting DOE  ||High Explosive Processing TA-8, TA-9, TA-11,
assignments to LANL, and: Facilities TA—lfATQ;ZS &

TA-36, TA-39, &

cause significant environmental impacts, or A0
» Are of mostinterest or concern to the public ||| os Alamos Neutron Science TA_53
(based on scoping comments received), or  ||center
* Would be the most subject to change due to |[Health Research Laboratory TA-43
recent programmatic decisions. Radiochemistry Laboratory TA-48

o . . ) Waste Management Operations; TA-50 & TA-21
The 15 key facilities identified in Table S.2.4—-1 ||Radioactive Liquid Waste

represent the source of over 99 percent of all ||Treatment Facility

radiation doses to LANL personnel, over 99 |[Waste Management Operations] TA-50 & TA-54

percent of all radiation doses to the public, over |[S0lid Radioactive and Chemical
. . L Waste Facilities

90 percent of all radioactive liquid waste

generated, over 90 percent of the radioactive

solid waste generated, and about 30 percent of

the chemical waste generated (the other 70

per_qte_nt IS generatgd thrpughout all other !_ANL S. 25 Consideration of Future

facilities). Operations in these key facilities .

were projected to change in accordance with the Projects

alternatives, and any changes in support or

infrastructure activities that derive from the

changes in operations were analyzed as part of

those operational levels. As noted above,

operations in the non-key facilities and their

contributions to impacts are included as a

constant factor in the analyses of each of the

alternatives.

DOE and researchers at LANL frequently
develop new ideas and proposals for which
funding and programmatic support are
requested. Such proposals vary in terms of size,
complexity, and potential environmental
impact. Many of these proposals are
characterized as projects. These are typically
research, development, and applications
activities across LANL. Some of these
activities also require construction or
modification of facilities or equipment. The
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discussion in this section focuses on these
construction and modification projects.

Potential construction projects and facility

modifications were reviewed to determine

which were considered reasonably foreseeable;
some of those reviewed were considered too
speculative to analyze within the SWEIS.

However, several construction projects and
facility modifications recently proposed are

considered reasonably foreseeable and are
included in the SWEIS alternatives (identified

by alternative in section S.2.2) and impact

analyses. It is expected that the ROD for this
SWEIS will include decisions on these projects,

unless they were previously reviewed under
NEPA. (The previous decisions on these

activities are not being revisited in this SWEIS,

and these are included in all of the SWEIS

alternatives.)

Two of these construction projects have
reasonable siting and construction alternatives
that are being considered: the Expansion of
TA-54/Area G Low-Level Waste Disposal
Area (included in both the Preferred Alternative
and Expanded Operations Alternative) and the
Enhancement of Plutonium Pit Manufacturing
(included only in the Expanded Operations
Alternative). These siting and construction
alternatives are examined in detail in volume I
of the SWEIS. The PSSC analyses presented in
volume 1l provide an examination of a set of
alternatives specific to each of these projects in
greater detail than the description and analysis
presented in volume | of the SWEIS. The
impacts associated with these siting and
construction activities are included in the
impacts presented for the Expanded Operations
Alternative in volume I. These projects and the
PSSC alternatives considered are presented
below.

S-20

S.25.1 Expansion of TA-54/Area G

Low-Level Waste Disposal
Area

Under any of the SWEIS alternatives, more
LLW would be generated than can be disposed
of in the existing footprint of the Area G LLW
disposal site. While the other three SWEIS
alternatives include (in varying amounts)
shipments of LLW for off-site disposal, the
Expanded Operations Alternative (a
Preferred Alternative) reflects expansion of {}lde
LANL LLW disposal capacity and continued
on-site disposal of LANL LLW. Five
alternatives in two TAs (TA-54 and TA-67) are
considered for the expansion of the on-site LLW
disposal capacity (Figures S.2.5.1-1 and
S.2.5.1-2):

Develop Zone 4 at TA-54 (a site almost
immediately west of the existing disposal
site).

Develop Zone 6 at TA-54 (a site located to
the northwest of the existing disposal site
and Zone 4).

Develop the North Site at TA—54 (located
north of Zone 6).

Develop an undeveloped site at another
LANL TA (TA-67, an undeveloped site
northwest of TA-54, is used as an
example).

Develop both Zones 4 and 6 in a step-wise
fashion (expand these areas as demand
requires); this is DOE’s Preferred
Alternative for this PSSC.

The impacts of this action are included in the
site-wide impacts presented and are also
described separately in section S.3.
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Terminology Related to Pit Production

Pit Fabrication/Manufacturing—For purposes

of the SWEIS, these terms are synonymgs.
LANL has an existing capability to fabricate

manufacture plutonium parts. That is, t
equipment, knowledge, supporti

infrastructure, and administrative procedur
and controls exist at LANL to create plutoni

metallic shapes to precise specifications. T,
capability is currently used in support of existi
missions for research and development and

be used to rebuild some of the pits destroye
stockpile surveillance activities.

Pit Production—For the purposes of the SWEIR,
this term is used to describe the fabricatidm/
manufacturing of a relatively large quantity
parts (as compared to the research

development and prototype capability). In t
ROD for the SSM PEIS, DOE decided to mee
need for a pit production capability b
enhancing its existing fabricatio
manufacturing capability at LANL. Thi
enhancement consists of changes to opti
material flows, remove “choke points” that lim
the quantity that can be made, impro

efficiency, and replace or upgrade equipmengio
improve process yield and reliability.

Enhancement of Plutonium
Pit Manufacturing

S.25.2

The Expanded Operations Alternative reflects
implementation of the pit production mission

recently assigned to LANL (DOE 1996) by

enhancing the existing capability to

manufacture pits. The capacity that results from
this enhancement would allow for up to 50 pits
to be fabricated each year under single-shift
operations (80 pits per year under multiple-shift
operations).

As a result of delays in the implementation of
the CMIP and recent additional controls and
operational constraints in the CMR Building

(instituted to ensure that the risks associajed
with CMR Building operations are maintaine
at an acceptable level), the DOE has determined
that additional study of methods f
implementing the 50 pits per year productign
capacity is warranted. In effect, the DOE hfs
postponed the decision to implement the
manufacturing capability beyond a level of
pits per year (14 pits is the No Action level).
The DOE believes it can expand the
manufacturing capability to 20 pits at TA-5
without significant infrastructure upgrades arjd
still meet its near-term mission requirements.
This postponement does not modify the lonp-
term goal announced in the ROD for the S
PEIS (up to 80 pits per year using multip
shifts). The Preferred Alternative would only
implement pit manufacturing at a level of 20 pifs
per year. However, for completeness and |to
bound the impacts of implementing pft
production at LANL, the “CMR Building Use”
Alternative is still included in the Expandefl
Operations Alternative.  Pit manufacturinp
activities at LANL are supported by several TAs
at LANL (Figure S.2.5.2-1). Three alternatives
are considered for the enhancement of pit
manufacturing:

» Utilize existing unused space in the CMR
Building at TA-3 (make existing vacant
space at this nuclear facility operational and
move some operations from the Plutonium
Facility at TA-55 to this space to make
enough space available in the Plutonium
Facility [referred to as building number
TA-55-4] for the expanded pit
manufacturing operation). This is referre
to as the “CMR Building Use” Alternative.ol

» Brownfield Plutonium Facility (build a new
nuclear facility on previously disturbed
land at TA-55 and move some operations
from TA-55-4 to this facility to make
enough space available in TA-55—4 for the
expanded pit manufacturing operation).

e Add-on to the TA-55—4 Plutonium Facility
(build an addition to the existing Plutonium
Facility, TA-55—-4, and establish the
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expanded pit manufacturing operations S.3  RRINCIPAL ENVIRONMENTAL
within this addition—alternatively, some | SSUESAND COMPARISON OF

operations in the existing space could be
moved into this addition to make space for ENVIRONMENTAL  IMPACTS

the expansion in the existing TA-55-4

This section contains three parts. The first,
space).

section S.3.1, presents a summary comparison
¢ of the potential consequences of the four

These upgrades would be phased to firs _ X )
alternatives for the continued operation of

increase the capacity of existing operations to

20 pits per year, followed by completion of the LANL. ~The second, section S.3.2, is a
modifications to achieve the end-point comparison of the potential consequences

production capacity. Under each of these (including both construction and operations) of

alternatives, transportation of materials between the altérnatives for two projects that depend

TA-55 and TA-3 would increase substantially UPON ©r span multiple facilities at LANL:  the
(more so for the “CMR Building Use” Expansion of the TA-54/Area G Low-Level

Alternative than for the Brownfield and Add-On Waste Disposal Area, and the Enhancement of

to TA-55-4 alternatives). Because this increase Plutonium Pit Manufacturing. (The construction

would result in increased on-site transportation 21d operations for these two projects are

risk and inconvenience to motorists in the area ncluded only in the Expanded Operations

(roads are closed to other motorists while many Altérnative.) — The third part, section S.3.3,
of these shipments take place), DOE is highlights the Environmental Restoration

considering an option to construct a dedicated PrOIect impacts and benefits due to the unique

road between TA-55 and TA—3 that would be nature of this activity (as compared to other
closed to the public, but that would decrease the LANL activities) and the level of public interest

transportation risk and inconvenience to N these activities.
motorists in the area during shipment of

materials between these TAs. The construction
of this road is part of the bounding PSSC
Alternative and is included in the SWEIS

Expanded Operations Alternative. However,
this road would not be constructed at the 20 pits
per year production rate (that is, under the
Preferred Alternative), nor would process S.3.1 Consequences of SWEIS
activities associated with pit manufacturing be Alternatives

moved to the CMR Building.

DOE and LANL conduct all activities in
adherence with applicable laws, regulatior]s,
and other requirements. Chapter 7 summariges
the requirements governing operations [at
LANL.

' . ' ' ~ Site-wide environmental consequences are
While the impacts of the actions described in symmarized in two tables. Table S.3.1-1

thIS PSSC are |nC|Ud6d in the S|te'W|de ImpaCtS Summarizes the potentia' Consequences Of
presented, the impacts specific to these actionsnormal operations of LANL under the four
are also described separately in chapter 3 of thegjternatives.  Table S.3.1-2 addresses the
SWEIS (section 3.6), chapter 5 (section 5.3), potential consequences of a range of
and in this summary (section S.3). transportation and operational accidents
possible at LANL. Accidents evaluated
include: natural phenomena, process accidents,

S-25



LANL SWEIS

"aAjfeulal|y UoNoY ON Se awes

"dAIRUIR)|YY UOIDY ON Se swes

‘'9AIleuUI”]|Y UOIdyY ON Se swes

‘1oalold uoneloIsay [elusWUoIAUT
3y} Japun sjueulweuod Bunsixa

10 [eAOWBI PBNUNUOD pUE S|I0S 0]
SluRUILERIUOD JO UonISodap [ewIUI

S|los

"anfUulIS]|YY UONJY ON Se awes

‘PAIeUIL]|YY UOIIDY ON Se swes

‘'OAIleuUl”]|Y UOIdY ON Se swes

‘Aligels adojs abueyd
AjaAueISgnS 10 ‘SIUdAS JIWISIDS
196611 “eare ay1 ui ABojoab abueyd
0} pa10adxa 10U aJte saniAlde TNV

ABojoao

STI0S ANV AD01039)

‘HAlleula)ly Uoidy ON Se sawes

I

'9AIeUIR)lY UONDY ON Se sawes

BAITRUIB)|Y UONOY ON 01 pasedwod
se awes ay) s apnyjdwe ay)
Ing ‘aAneusa)e syl Jspun jusnbaly
aJow si Bunsal saAIsojdxa yum

‘gousadxa
1828 01 pasedwod se sapnyjdwe

pareloosse uoljeiqia pue asioN ‘aslewes ay) e pue salouanbaly pasealoul

louiw pue Arelodwa) [euonippe ul

"aAlTeula]|Y UoNJY ON Japun
BSOU] 0 Je|ILIS SANIAOR [enpIAIpUl

JNSaJ PINOM UOII2NJISUOD [eUOnIPPY

e UoNeIgIA pue 3SI0U SaAISo|dXxa
pue ‘uoNoNISU0D YIM paleldosse
bSIou Joulw pue Arejodwa) ‘'s|aAs|
Bunsixa 1e asiou Juslqwe panuiRuoD

asIoN

I

‘HAlleula)|y Uoidy ON Se sawes

'9AIeUIR)lY UONDY ON Se sawes

"3AIeUIB][E SIY) J8pun
[P310NIISUOD JOPILIOD uoneuodsuen
ay1 1oy Bunybiy jo s1oays

"SafIAlIOe uoneIolsal
[EIUSWIUOIIAUS pUE UOIIONIISU0D
yum parerdosse juawdinba

shid ‘aAneusal)y uondy oN se sweganp sabueyd Jouiw pue Aretodwa]

S$921N0SayYy [ensIA

“(ewn
SIY3 e umouy| Ajfeaiyioads auou)

sgsn pue| sanisojdxa 10 Juswdojanap

pue yoseasal 0} 3oeq [esodsip
a1sem woly ash abueyd suonoe
LOIRI0IS3I [RIUBWIUOIIAUS J1108ds

"aAjfeulal|y Uonoy ON Se awes "dAINRUIS]|Y UONJY ON Se awes "aAIeUIS]|Y UONOY ON Se awes aigym 1daoxa ‘parosloid sabueys oN asn pue
SI0UNOSIY ANV
dINIIHD SNOILvVd3dO ad3adoNna3d SNOILVYY3IdO d3dNvdX3 NOILOV ON vy
304dN0S3d

suonesadQ rewioN

INV1 JO suoieiadQ panunuo) Jo saduanbasuo) [enualod Jo uosuedwosd—T-T1''S I1avL

S-26



Summary

4

Y—

o

y0‘T) feak Jad suojeb uoljiw G2z

91IS 8y} Yo uodsuel) JuBUIWELIU0D
[enuelsqns ul }nsal 01 paldadxa
10U are (uonay oN 01 pasedwod

'9MIsS a1 4o uodsuel) JUBUIWEIUOD

ioniw 6GT] 1eak Jad suojjeb uoljjiw
j{ 1nOge JO 9Sealoul Ue) S|[ejino woig]
pabreyosip (1eak Jad siay| uoljiw

uolfjiw 2g] 1eak 1ad suojeb uoljjiw
NoQe JO 9Sealdap B) S|[ejino WolG]
pabueyasip (feak Jad siay| uoljjiw
Gz8) Jeak Jad suojreb uolw 812

uoliw 0/ T] Jeak 1ad suojeb uoljiw
> INOQE JO 9SBaIdUl UR) S|[BiN0 WOoig;
pabueyosip (yeak Jad sty uoljiw
7GO‘T) Jeak 1ad suojeb uoljiw 8.2

uol|iw 9oT] Jeak Jad suojeb uoliw
7 IN0OQE JO 8SBaIdUl UR) S|[efino WoJ)
pabreyasip (yeak Jad siay| uolfjiw
886) Jeak J1ad suojeb uoljjiw T9Z

"aAITeUI)Y SB) SMOJ} |[BJIN0 Ul 8SeaJdUl [[ewS | [enueIsgns ul }nsal 0} paldadxs uodsuel |
sfoieliadQ papuedx3 se sawes "9AITRUIS)Y UONJY ON Se aWeS Pyl ‘aAleula)y UoNOY ON 01 Je|iWIS | 10U aJe SMOJ} [[ejiN0 panuiuo)  JueulweIu0) adeuns
‘Aurenb
Bunsixa 0] paredwod se Ajrenueisgns
afueyd 0] paoadxa Jou S| aIS ay} Uo
Ajirenb Jayem adepns os ‘@duauadxa
U281 Ul Uey} Janaq Jo 01 Jejiwis Aurend
"aAjfeulal|y uondy ON Se awes "DAITRUIB]|Y UONJY ON Se awes "9AITeUld]|YY UONJY ON Se awes aq pinoys Alenb ia1em |leano Jarep\ aoepns
"SMOJ} |[e}Ino 0} anp sannuend
‘@oualiadxa Juadal 0} paredwod se Jarempunolo
‘pP1oadxa are sannuenb layempunolh uo smoj4
"aAfEulIB]Y UONJY ON Se awes "@AITRUIB]|YY UONOY ON Se awes "9AITeUId])|Y UONJY ON Se awes 01 sabueyd fenueisgns oN [leinQO J0 10943
‘(sabreyosip ‘(sabreyosip ‘(sabreyosip ‘(sebreyosip
juadal woly [1eak Jad siay) juadal wolj [1eak Jad siay) Juadal wolj [1eaA Jad siay) 18931 woly [1eak Jad siay| SawINjoA

Ileano (S3AadN)
walsAs uoireulwig
abreyosia
uein|jod [euonen

‘(s1e18W €') 1984 T 01 dNn
splay [|am 30Q ul dolp abelane ugd
Jajinbe urew wouj pajoenxa) sieakl

1w

‘(s1e18W T°€) 1994 OT 01 dn
spiay [|@m 30a ul dolp abelane ugd
(Jayinbe urew wouy paloenxa) sieakl

‘(s1912W 9') 1994 GT 01 dn
spiay [|@m 30a ul dolp abelane ugd
(4ayinbe urew woly pajoenxa) sieakl

‘(s1918W 0'p) 1934 €T 01 dn
spiay [|am 30Q ul doip abelane ue
(4ayinbe urew wouj paloenxa) sieak

[ 1XaU 8] JOA0 3sn Ja1eM JO 193JJ3 QT 1XaU aY) JOA0 asn Ja1em JO 193jJ3 (T 1XaU ay) JOA0 asn Ja1em JO 1098J30T 1XauU a8y J9A0 asn Jalem Jo 199)3 asn Jarepm
SIOHNOSTY HILYM
dINIIHD SNOILvVd3dO ad3adoNna3d SNOILVYY3IdO d3dNvdX3 NOILOV ON vy
304dN0S3d

panuiBlameIadO [eWION NV JO suonesadQO panunuo) Jo sasusnbasuo) [enuslod Jo uosuedwody—1-T°¢'S 31av]

S-27



LANL SWEIS

II

AlJeuIa1y UONOY ON Se awes

"9AIleuUld]Y UOIdy ON Se swes

()

<

‘Alrenuelsqns
Airenb ire sapeibap 0] pajoadxs
(] 10U pPINOM pue Alojisuel] 8g PINOM
urinoenuen lid 40 Juswasueyug

al1 pue 9 ealy Jo uoisurdx3 ayl Yim

paleIo0SSe SBNIAIIDE UONINASUOD

‘(seale

©21N0SaJ 9S0Y) Japun SUBWWO0I
93S) yjjeay uewny Jo S92IN0Sal
0160]028 U0 1088 uedlIubis e aney

pjnoM SUOISSIWS 8Say} Tey} a1ealpul
10U S20p sisAjeue pajrelap alow ‘Ing
‘sanjeA Bulusa1dS PapPaaIXa SUOISSIWS

juelnjjod oluabourored Jo [e10
BU) puR SUOISSIWS 21X0) als Buli4

‘Yieay uewny 19aye pjnod
eyl sjong| yoeoludde 0] paroadxa
j0U are ‘syueln|jod sluabouroreds
Buipnoul ‘syueinjod Jie J1xo |

sjuein|jod 2I1xo1

II

AUl UONOY ON Se awes

El

"9AIleuUld]Y UoIdy ON Se swes

()

‘Alrenuelsqgns
Aipenb ire sapeibap 0] pajoadxs
(] 10U pINOM pue Alojisuel] 8g PINOM
urinoenuen 1id 0 Juswaoueyug
11 pue 9 ealy Jo uoisuedxg ayl yum
DH3leID0SSE SBIIANDE UORINNISUOD

‘'9AIleuld]Y Uolldy ON Se swes 10

‘Yyeay uewny 108ye pjnod
eyl sjans| yoroludde 0] paroadxa
Jou aJe pue spiepuels Aljenb
e jusigwe pasoaxa 0} payoadxa
L aJe suoissiwa juelnjjod euauid

sjueln|jod euad

ALVNO dIY

0n =

=

"9Alleulallyy uolldy ON Se swes ol

"3)Is ay)
D pue UoAue) BIpUBRS pue uoAue)
owre|y SO yreauaq SjueuiweIu09
Jodsues pjnod aAireulslfe siyl
2pun smojj aui rey a|qissod ||is s
‘saAlTeulalfe Jayio ay) Ul ueyl Jamoj
e SMOJJ |fejino S3AdN ybnouyy

0l

g

‘'9AIleuUlId]y UOI1dy ON Se swes

‘uolewioyul Bunsixa

0 paseq pajoaloid ag ued s1aya
J3Y1o ON ‘1arempunolb payoiad
Teipawialul 01 abieydal pasealdul
anp 81IS 8y} JO pue uoAue) eipues
bue uoAue) sowe|y SO Yyreauaq
dsueJ) uBUILILIUOD 8SBaIdUI PIN0D
pbreyosip pasealoul ey s|qissod
11 "ureuasun Alybiy si Jayempunolb

aleulweluod 0] suonelado

INV1 Jof [enualod ayl ‘snyy
furenaoun Alybiy are 1arempunolb
0} af.Jeydal 1o} swsiueydaN

{urend Jarempunoio

lsENEE=I9)

SNOILvd3d0 d30Nd3d

SNOILVH3dO d3dNvdX3

NOILOV ON

v3Idv
304N0S3yd

panuiBlEmRIadO ewlioN NV JO suoneiadO panunuod Jo saouanbasuo) [enualod jo uosuedwod—T-T'¢'S 31av]

S-28



Summary

EL

"9A[eulallyy Uuoidy ON Se sawes

"YAIBUIR)YY UONDY ON Se sawes

'9AIeUIR)lY UODY ON Se awes

‘suonelado Buiobuo 0}

aNp uoneUILILIUOD JO UOIRUILWLRIU0D
Aoelg] TNV 01 9np SanuNWWod

anolg 01 st Juedliubis oN

sty 1221601003

II

AlJeUIa]Y UONOY ON Se awes

"9AlleuUld]Y UoIdy ON Se swes

(sadureroay /1) saloe Ty Aj@rewixoidde

1

"POURGINISIP PUE SSO| Jeligey ayi|p|im
|rews 01 spuodsallod ‘uoisuedxa
9 Baly ay} YIM pajeioosse
puejpoom Jadiunl-uoAuid jo

01 dn JO [eAoWwal [enpelo)
"e-vL
Ue GG—V1 Usamlaq peod paredipap
pasodoud ay) yium paleloosse ale
IawaAow [ewwew abie| Ja)e pjnod
U1 Buiouay snid ‘spuiq pue sjewwew
[l'ews Joj yenqey o (saseroay 8'z)
5910 / 1noge JO [eAOWay

=]

©

‘pajosfoid rengey ul uononpal oN

uononpay yengeH

bUJS)|Y UONDY ON Se awes

‘'gAlleula]yy uoildy ON Se swes

P9
.\C

‘PAIlRUI”]|Y UOIdY ON 9yl Se swes

‘saloads
abuepus pue pauarealyl buipnjoul
ISISAIPOIQ 10 ‘sassad04d [22160]099
$921n0sal [ea1bojoiq 1o} pardaloid
s1oedwi aslanpe uedliubls oN

Aisianipoig
pue ‘sassadoid
[eaibojoo3
‘sadinosay
[eaibojoig

S304NOS3IY 1vIID0T10Ig ANV 1vII901003

‘(mojaq s109y9 yieay
fewny 99s) INV140 (sia18wol 08) U
sa|lw oG ulyum uonendod

b1 01 Jeakjwal-uosiad T INoqy

‘(Mmojaq s108y8 yiesy

so|lw 0g ulyum uonendod
ay1 01 Jeak/wal-uosiad TT INoqy

‘(mojaq s109)8 yieay

s9|iw 0g ulyum uonendod
ay1 01 Jeak/wal-uosiad €€ 1noqy

‘(mojaq s109)8 yieay

ewiny 2as) TNV 40 (s1a18wo| 08) Yewny aas) INY140 (sia18wo| 08) Yewny 88s) TNV 40 (S1a18Wo| 08)

sa|lw oG ulyum uonendod
ay) 01 JeaA/wal-uosiad T 1noqy

asoq uonejndod
suoissiwg
aAnoeolpey

<=2

(1I3W) renpinipuy
pasodx3 Ajjewixep

alignd syl
‘(mojaq s108y8 yieay uewny "(moJaq s109848 yijesy uewny "(mojaq s10848 yiesy uewny ‘(mojaq s10848 yiesy uewny 01 8s0( SuoIssIWg
bs) I3 TNV 81 01 Jeak/wiaiw G 788s) |FIN TNV 8yl 0} Jeak/waiw 6°T89s) |FIN TNV 8yl 0} Jeak/wsiw 1°589s) |FN TNV 8yl 01 Jeakjwsiw T°¢ 9Al1deOoIpEeYy
ISENEEI) SNOILVH3IdO d30oNd3d SNOILVYYd3dO d3ANVdX3 NOILOV ON vadv
304dN0S3d

panuiBlameIadO [eWION NV JO suonesadQO panunuo) Jo sasusnbasuo) [enuslod Jo uosuedwody—1-T°¢'S 31av]

S-29



LANL SWEIS

‘(uonesado jo Jeak
[S407SS9IX9 QT X T >) shkemyred

ay

‘(uonreiado jo 1eak/(s4D7)
50|10} J9JUED JUSYE| SSIXS 4 0T
X 0°'g) uonelado Jo Jeakjwalw 6'E

"aAjJeulal)yy uondy ON Sse awes "DAITRUIB]|Y UONJY ON Se awes "9AITeUld]|Y UoNdY ON Sk awes  [e1oads ybnoiyi 1089 uedliubis oN sfemured erads
"JdSN [euoiiealdal 8y} 0} JO SJudpISal [eoiwayo—
"aAjfeulal|y uondy ON se awes "DAITRUIB]|Y UONJY ON Se awes "9AITeUd]|Y UONJY ON Se awes 9MIS-1J0 0] 108Yd Jueayiubis oN yyeaH olgnd
‘(uonresado jo Jeak/4D7 ‘(uonesado jo reak/4D7 ‘(uonesado jo 1eak/407 "(uonesado Jo 1eak/4D7
SS9IX3 /00°0) uoneiado jo Jeak SS9IX3 GOO'0) uonesado Jo Jeak SS92Xa /T0'0) uoneiado jo Jeak $S9IX3 /00°0) uoneiado jo Jeak
wal-uosiad T :uonendod [elo] . jjwal-uosiad TT :uonendod [e10] . jwal-uosiad €& :uonejndod €10l « jwal-uosiad T :uonendod [el0] .
‘(uonesado jo Jeak ‘(uonesado jo Jeak ‘(uonesado jo Jeak ‘(uonesado jo Jeak
S4O7 SS9IX8 QT X g'2) uoneiado  |/S4D7 SSQIXd QT X ¥'6) uonesado  |/s4D7 SS9IXd Q1 X /'2) uonesado  |/S4D7 SS8IXd Q1 X 9'T) uoneisado
Jo Jeakjwaiw gG'y I TNV « | O Jedkjwaiw 88°T (TN TNV « | JO Jedf/waiwl #1'G (TN TNV « | JO Jedkjwaiw TT°E IFN INVT »
:01 asop Aemyred Iy :01 asop Aemyred Iy :01 asop Aemyred Iy :01 asop Aemyred Iy
*(uonresado
J0 1edk/s407 SS8IX3 , 0T
X §°¢) uonelado Jo seakjwaiw 90
:Jasn [euoiyealdal UBPISaY e
‘(uonesado
J0 JedA/S407 SS9IX8 , 0T
X 0°T) uonesado Jo Jeakjwaiw g0
:1asn [euoIEal0al JUSPISSIUON o
‘(uonesado
JO Jeak/s4D SsoIxa g0T X 3'€)
uonelado Jo Jeakjwaiw G/
Juapisal AJUNoD sowe|y SO7-UON e (skemured

uoleipel [eulaixa
pue ‘uonsabul

"anITeuId)Y aAITeuIa)Y "anITeuId)Y UBDISa) M1UNOn SoLBIY So ‘uonereyur)
uonoY ON 8y} Japun se awes uonoY ON 8y Japun se aules uonoY ON 8y Japun se aules Auap! unoo Iv'SOT - [eaibojoipey—
ale sasop uonsabul [e10] abelangYl a1e sasop uonsabul [e10] abelangy) ase sasop uonsabul [ejo) abelany :01 8sop uonsabul 2101 abeiany yiesH agnd
HLTvaH NYWNH

ISENEEI) SNOILVH3IdO d30oNd3d SNOILVYYd3dO d3ANVdX3 NOILOV ON vadv
304dN0S3d

panuiBlEmRIadO ewlioN NV JO suoneiadO panunuod Jo saouanbasuo) [enualod jo uosuedwod—T-T'¢'S 31av]

S-30



Summary

II

AlJeuIa1Y UONOY ON Se awes

‘9AIleuUld]Y UOIdY ON Se swes

‘ue|d A1an023l Blep e uo paseq
DaABIYJER 3 PINOM 109}48 aSIaApe
oul Jo uoneulwd1ap e Jeyl paredionue

S 1l {sade|d JU0ISIH J0 Jaisibay
[euoneN ays Joj a|qibie Ajrenusrod

SIS GT 109)e p|N0d 9 Baly JO  U¢
oIsuedx3 ay1 ‘uonippe u| *(uoneiqye
punolb pue [sudelys o1 anp E
affewep Aue Buneis|aaoe Ajrenualod)
Bunsal sanisojdxa jo Aouanbauy
pasealoul ueaw pinom suonelsado

papuedx3 1ey) 1daoxs ‘uondy  s9
ON Japun sjoedwi ay) 0} Jejiwis

c

S108YJ8 [einjeu pue uoifeulweIu0d
Aoeba| 01 pasedwod |jews
a|qibibau aJe suonelado Buiobuo
S10949 19Ul "S109Yd Yons pasned
bAey suoiresado ised Jey) ajeoipul
10U SB0P $82IN0Ssal Jo uondadsul
‘JonamoH ‘Bunsal sanisojdxa
Lu0J} suonelqia Jo [pudelys 01 anp
0In0sal ouolsiyaid awos 0] s109)8
Joj renuajod Jouiw 01 9|qibibaN

$92In0Say
JlolsIyaid

SIDUNOSTY VAINLIND

‘paynuapl suonendod
aWOooUI-MO| Jo Allouiw 03 sjoedwl

s1oedw| aansne

"aAjfeulal|yy uondy ON Se awes "DAITRUIB]|YY UONJY ON Se awes "9AITeUld]|Y UONJY ON Sk awes  aslape Jo ybiy Aj@reuoniodoldsip oN [euswuosAug
301LSNC  TVININNOHIANT

spiezeH

Aajes [easAyd

Y| uoRayaNEHe Swes ‘Jeak Jad sosed a|qenodal /Ty Inoqy  eak upd sased a|qenodal 106 Inoqy  IedA Jad sased a|qenodal 09 Inoqy —U1[eaH JaxIOM

AIleuJa)ly/ Uody ON Se awes

"(senuere} ul Jo Ainful snouas
ul 3nsal 03 paoadxa auou) Jeak Jad u

"9AIlBUISYY UONOY ON Sk awes sdinsodxa [ediwayd ajqenodal G 01 33

‘(senuere} ui Jo Ainful snouas
1Insai 0] pardadxa auou) Jeak tad
Insodxa [ed1wayd a|qenodal € 01 T

feanwayd
—UYijeaH 1910\

‘(uonesado
J0 Jeak/4D7 SS29%3 50000°0)
uoneiado Jo Jeak/wal ¥T°0

asop Jaxlom (0Joz-uou) abelany
‘(uonresado
10 Jeak/4D7 SS99%3 6T°0)

‘(uonesado

J0 Jeak/4D7 SS29%3 £0000°0)
uoneiado Jo Jeak/wal 800

:9s0p Jayiom (01az-uou) abelany
‘(uonresado

10 Jeak/4D7 SS99%3 /0°0)

‘(uonesado
40 Jeak/4D7 SS29%3 960000°0)
uoneiado Jo Jeak/wal 20

« |:9s0p Jaxi0m (019z-uou) abelany e
‘(uonesado
10 Jeak/4D7 SS9I%a ££°0)

‘(uonesado
J0 Jeak/4D7 SS29%3 G0000°0)
uoneisado Jo Jeak/wal ¥T°0

:9S0p Jayiom (049Z-uou) abelany e
‘(uonesado
10 Jeak/4D7 SS99xa 8T°0)

floneiado jo Jeakjwai-uosiad g/ bonelado Jo reakjwal-uosiad 02T Uoneiado jo seakjwal-uosiad ££8  ponelado Jo Jeak/wal-uosiad 9y feolbojoipey
:9S0p J9)I0M BANID||0D :9S0p J9XI0M BANIB||0D :9S0p 19)JI0M BAIIB||0D :9S0p J9%I0M BAINID|[0D —UiyeaH JayJop
ISENEEI) SNOILVH3IdO d30oNd3d SNOILVYYd3dO d3ANVdX3 NOILOV ON vadv
304dN0OSs3d

panuiBlameIadO [eWION NV JO suonesadQO panunuo) Jo sasusnbasuo) [enuslod Jo uosuedwody—1-T°¢'S 31av]

S-31



LANL SWEIS

puewsq [e21199|3

sinoy-nemebib ¢zg/ sinoy-nemebib 805 sinoy-nemebib zg, sinoy-nemebib /T, [enuuy wnwixep
‘uoliq g'e$
"alewisa 66T 9yl 01 "a1ewisa 66T 9yl 01 "91ewnsa 66T 9yl 01 pasedwod  Jo alewnsa 66T 8yl 01 paredwod awoou|
pHredwoo se ‘uol|iw gG$ Jo aseasouparedwod se ‘uoljjiw 9$ JO asealdaq se ‘uol|jiw g/ T$ J0 asealou| Se ‘Uuol|[lW £G$ IN0ge Jo asealou|  |feuosiad AUnoD-l1
‘uone|ndod ‘uone|ndod '8€6'G9T Jo uonendod Auno)d
balewnsa 966T 9yl 01 pasedwod  [uoire|ndod pajewnss 966T Yl 01  |palewnsa 966T 8yl 01 pasedwod -] 966T pPatewnsa ayl 0] paredwod uoire|ndod
se ‘g|doad 9Tg‘T Jo aseasou]  pajredwod se ‘aidoad 19 Jo asealdaq se ‘g|doad oggz‘y Jo asealou| se ‘g|doad /€T Jo asealou| Aunod-uyL
‘JuswAojdwa ‘JuswAojdwa ‘JuswAojdwa [euoibai '02.'G8 1noge ‘uswhojdwa
[euoibal Ge6T O} paredwod se [euoibal GeET 01 patedwod se  GEET 01 paledwod se ‘sjugjeainba  Jeuoibal G66T 8yl 01 pasedwod se juswAodw3g
‘spuajeninba awn-||ny 089 Jo asealoufgiuaeAinba awn-|ny €€ J0 asealdaq awin-||n} 98T'‘Z 40 asealou| ‘giuajeAinba awn-||n} TE9 J0 8sealou| Aunod-uL
sidsreninbs awin-|Ing 8966 S1US[eAINba SWN-|IN} L¥E'6 swiafeainbs swn-|In} TSE'TT swareainbs awn-|Iny 2/6'6 uswAoldw3 NV

LINIWIDVYNV N TLSYAA ANV ‘IHNLONYLSYHAN] * SOINONODIOID0S

"S109Y9
aslanpe enualod Aue arebniw pue
Anuapi 01 pansind aq pjnom sojgand ‘saiuadoud [eanynd

PJ022Y 1IN0} BYI YIIM UOITRUIPI00D {9 | [euonipel) 8Wos 0} SaRIuNWwWod
edJy Jo uoisuedx3 ay) Ag paidaye aq | [euonipeJi Aq SSa99e Juanald
b|n02 sailiadoud [einyno reuonipesl (ued TNV ¥e Alundas ‘suonelado
'Alreuonippy ‘(asiou pue ‘uonelqia | Bulobuo wolj uoleuweIL0D pue
punolb ‘jsudelys 0] anp abewep Bunsal sanisojdxa wouy suoneiqia
Buneisjaooe Ajrenualod) Bunsal pup asiou ‘|audelys Bunsal saaisojdxa
$aAISO|dxa Jo Aouanbaly paseasour  ‘poisols ‘Aiuenb pue Aurenb Jayem
Yeaw pjnom suonelado papuedx3 ulsabueyd o) anp samuadoid [einynd

191 1d80xa ‘uonoy ON Japun sioedwi | jeuonipes Jo sadAl (e 01 S108)18
ay) 01 Jejiwis ‘saiuadold [eanynd | 1oy [enuslod ‘saiadoud feinynd
[euonipe) o199ds U0 UOIeWIOUI | feuonipel) d119ads Uo uolewIolul saiadoid
‘Hareusayy uonoy oN se swes "aAITeUIa)|Y UONJY ON Se awes 10 30®| © 0} 8NP UMOUNUN 10 %0®| © 0} 8NP UMOUNUN [eJnynDd reuonipel
"S109)19

(uoneuqia punolb pue |sudelys 01  [einjeu pue uoleulwruod Aoebs|
anp abewep Bunessjaaoe Alenualod) ) pasedwod |jews Jo a|qibibau ale
Bunsal sanisojdxa jJo Aouanbaiy  suonelado Buiobuo Jo s108Y9 DY

pasealoul ueaw pjnom suonesado ‘suondo uoneatasaid nwij Aew
papuedx3 yey) 1deoxa ‘uondy eyl Slueulweluod ppe o) suoieiado
‘Hareusayy uonoy oN se swes "aAITeUIa)|Y UONJY ON Se awes ON Japun sjoedwi ay) 0} Jejwis aimny Joj fenuajod a)qibBaN $921N0SaYy 2U0ISIH
ISENEEI) SNOILVH3IdO d30oNd3d SNOILVYYd3dO d3ANVdX3 NOILOV ON vadv
304dN0S3d

panuiBlEmRIadO ewlioN NV JO suoneiadO panunuod Jo saouanbasuo) [enualod jo uosuedwod—T-T'¢'S 31av]

S-32



Summary

"9A[eulallyy Uuoidy ON Se sawes

TIT

AU UONOY ON Se awes

"aAITeUls]|Y UONJY ON Se awes

paredwod se ‘(sia1aw arenbs zg/‘9)pd
199} alenbs 0Q0‘g/ J0 asealou|

"xapul a4} 0}

"Xapul a4} 0}

199] arenbs 000'c9 Jo asealou|

redwod se ‘(sia1aw atenbs £68°G) aoeds pareulweluo)

ul asealou|

(seEuaaymgno 528's

(s1218W(21gN2 O6T) 1994 214N L0L'9

(s1919W 21GN2 9vG) 199 21GNI ¥/Z'6T

(s#918W 21gNd /€G) 199} 2IGND 9G6'8T

(215 NYL PaXIN
59pN|oul) uonelauas

a1sem (NYL)
dlueinsuel] jenuuy

(s1e19W 21gN2 G28‘0T)
1994 210N £2T°28E

(sio10W 21GNd T8S'6)
198} 2IgN2 60Z'8EE

(s1e19W 21gNd £/8'2T)
198} 21gN2 /T¥'¥SY

(s1819W 21N2 2G/'6)
198} 2IqN2 9% Z' Ve

(ImATT] B1sem
paxiW |[9A3]|-MO|
59pN[oul) uonelauas
MTT [lenuuy

(sweibo| 000°068'2)
spunod 0S'2/€'9

(swresBoi 000°8.28'2)
spunod 066'G€'9

(swresBol 000'6v2'€E)
spunod §%0'¥9T‘L

(swresBoj 000°988'2)
spunod £56'79Z'9

uoneIauas) alse
[eaiway) fenuuy

(1orem o1 1ybBu
HIU) WoJlj melp 1ey) spuewap Jaylo 9

Jeak Jad suojeb uoljjiw 652

(1orem o1 1ybBu

1Y) WOJj MeIp Teyl Spuewap 1aylo ¢
lre puewap siy} 198w 0} arenbape plie puewsp Sy 198w 0} ayenbape plre puewsap sy} 198w 0} ayenbape

dJe sapnbe urew wouy Jorem o1 syyBusjie Jayinbe urew wolj Jayem o) s)ybL

(1erem 01 1ybBu

Teak 1ad suojjeb uoljiw 652

(191EM

IL) WOJ) MeIp Tey) spuewap Jaylo o) 1ybu Siy) wolj meip Teyl spuewap

1310 pue puewap Siy) 198W 0}

e Jayinbe urew woJj Jayem o] sjybipienbape ale Jajinbe urew wouj 1syem

F0Q) (reak sad sisy| uoliw £/8'2) HOQ) (Jeak sad sisy| uoljiw 6/2'2) BOQA) (Jesk sad sisy| uoljiw £/8'2) 01 SIyBL 30Q) (reak sad sisy| uoljjiw
Jeak Jad suojeb uoljjiw zo9

569°2) Jeak Jad suojeb uolw gT2

puewaq Jarepm
[enuuy wnwixepw

"YAIBUIR)Y UONDY ON Se sawes

'9AIeUIR)lY UONDY ON Se sawes

‘(Auoeded Alddns Bunsixa
LIYIM [[M) SWIBYYedap 00008’ T

puewaq ses einfeN
[enuuy Wnwixepn

"SINOUMOJIQ BaJe Ul )Insal Ae\
byuow Jawwns pue Jeum Buunp B
K|ddns spaaoxa) spemeboaw £TT HBu

"SINOUMOIQ Ul JNsal

AelN (reak ayi Jo 1sa1 ay1 Alddns
unSIXa ayl UIYIM pue Syuow Jajuim:
LuINp Alddns spaaoxa) spemebaw g8

'SINOUMOIQ BaJe Ul )Nsal Ae\
SYIUOW JawwWNS pue Jajuim Buunp (syuow Jawwns pue Jajuim buunp
A|ddns spaadxa) spemebaw £TT

"SINOUMOJQ eaJe Ul Jnsal Ae|y

A|ddns spaaoxa) siremebaw 80T

puewsaq
[eoa11199]3 Yead

lsENEE=I9)

SNOILvd3d0 d30Nd3d

SNOILVH3dO d3dNvdX3

NOILOV ON

v3Idv
304N0S3yd

panuiBlameIadO [eWION NV JO suonesadQO panunuo) Jo sasusnbasuo) [enuslod Jo uosuedwody—1-T°¢'S 31av]

S-33



LANL SWEIS

‘(SyeJo pue spe ul SAe|osEsB|mS gBYS]) [B20] JO uonsabul pasealoul ‘sqiay umolb Ajjeao) [seas se] Bujuup Jo Bupjows “6°9) ease ayl ul SaIUNWWOD
JO SalIAoR [euonIpel) BYl YIM paleldosse sadioeid 10 sAemgeduyiregugp snopiezey 1ayio 1o aAljoeolpel 0] sainsodxa [enualod Buipiebal pawiopad sasAjeur ayi 0] siajal shkemyred [e1oads q

‘uonelado

lo reak yoes Joj uonre|ndod pasodxa ay) ul paredionue SiaduURd [ele} JQERELAUOUI 8Y) SIS 8y} ‘sfenpiaipul jo uoiejndod e 01 paldde uaypn "uonelado jo teak Jad J1aoued |ere; e Jo Aljigqeqo.d
[eluswiaIoul awnayl| e si 3su ayl ‘(1IN ue “6°8) [enpiaipul ue o) paiyddeugiuag) “uonelpel o] ainsodxa Jo sysii 8yl Aiuenb o) pasn ale ‘uoitelsado Jo 1eak Jad sS40 SS80x8 JO swis) ul ‘sjoedw| ,

'9°G uonoas ‘g Jardeyd ul pazurewwns are (0T'S'T UORD3S) SIF 1D pue {(6°G T UOII3S) 82IN0S
uoJinaN uone|eds ays jo uoneiadO pue ‘uononasuleg uueRdas) Alquiassy 1sa] pea ‘S|3 uonisodsig wniuoln|d snjdins ayi ui suonoe pasodoid ayy Bunuawajdwi jo syoedwi ayl 810N

waliw = waiw

(sasAjeue Aemyyed uoireleyuy 1oy SIFMS S} Ul pasn) geauepng [[e o Ino 3sop d|qissod 1SayBiy Byl SaAI99aI Jey) UOIEIO| U} Ul TNV 18 [N Ul SI 1T TNV 9UL "8US 1Iua ay)

10} JO UONEI0] 1O JUSAS Jejndiued e Joj pauyap aq Aew [N URNU@EEPLINWIXeW U} SAAI9J1 pue SUoIe aAIda30d ou Saxe) oym [enpliAlpul [eanaylodAy e) fenpialpul pasodxa Ajrewixeln = [N

JY

o

}

—

Pl
JY

=

Pl

‘(uonesado jo
bA/4D7 SS99X2 8T00°0) uoneiado
Jo Jeakjwal-uosiad Gy :8lS-UO

‘(uonresado
eak/4D7 SS8axe TZ'0) uonelado
10 Jeak/wal-uosiad OEG :BUS-HO

‘(uonesado jo
PA/4D7 SS99x8 2 T00'0) uoneiado
Jo Jeakjwal-uosiad £ :8lS-UO

*(uonresado
leak/4D7 ssaoxe TZ'0) uonelado
jo Jeakjwal-uosiad QTG :BUS-JO

‘(uonesado jo
PA/4D7 SS99X8 T100°0) uonesado
10 reakjwal-uosiad £0T :8US-UO

‘(uonesado
Ieak/4D7 ssaoxa £2°0) uonelado
Jo Jeakjwal-uosiad 08G :BUS-HO

*(uoneuado Jo
PA/4D7 SS99X8 8T00°0) uoneisado
Jo Jeakjwal-uosiad z'y :81S-UO

‘(uonesado
Jeak/4D7 Ssaaxa 6T°0) uonelado
Jo Jeakjwal-uosiad 0/ :BUS-JO

aJnsodx3 uoneipey
(s18nuQ) J90I0M

*(uonesado

JO Jeak/s4D SsaIxa ,0T X L'T)
bijelado Jo seakjwal €000°0 1IN
*(uoneuado Jo
bA/4D7 SS89%8 ZT'0) uonelado Jo
bA/wal-uosiad oGz :sdois 1sal 1Y
‘(uonesado jo Jeak

/4271 Ss8dxa GT0'0) uonelado Jo
bA/wal-uosiad ¢ :81nol Buueys
‘(uonesado jo Jeak
D7 SS89%8 8T00°0) uonelado Jo
paA/wal-uosiad 9°'¢ :81noJ Buojy

o

g
»

€

‘(uonresado

JO Jeak/s4D SSoIXd ,0T X 9'T)
oiresado jo seakjwal €000°0 (1IN
*(uoneuado Jo
9A/4D7 SS89%8 ZT1'0) uoneiado Jo
pA/wal-uosiad ogz :sdois 1sal 1Y
‘(uonesado jo Jeak

/4271 Ss8dxa GT0'0) uonelado Jo
@A/wai-uosiad TE :81nol Buueys
‘(uonesado Jo Jeak

407 SS89x%8 /T00°0) uonelado jo
eak/wal-uosiad g'¢ :81nol Buojy

U

g

e

2

‘(uonesado

JO Jeak/s4D7 SSoIXd ,0T X 6'T)
olresado Jo Jseakjwal £000°0 1IN
‘(uonesado jo

9A/4D7 ss89%a $T°0) uonelado Jo
pA/wal-uosiad g2z :sdois 1sal 1y
‘(uonesado jo Jeak

/4271 Ss8dxa 6T0°0) uonelsado Jo
@A/wai-uosiad /¢ :81n0J Buueys
‘(uonesado jo Jeak

407 SS89x%d TZ00'0) uonelado Jo
eak/wal-uosiad z't :81nol Buojy

oUl

g

»)

¥

¥

‘(uonesado

JO Jeak/s4D SsoIxa ,0T X ST)
onelado jo seakjwal €000°0 (1IN
‘(uonesado jo

9k/4D7 ss8oxa TT'0) uonelado Jo
pA/wal-uosiad OTZ :sdois 1sal 1y
‘(uonesado jo Jeak

/4D SS$99%8 GT0'0) uonesado jo
@A/wal-uosiad og :91nol Buueys
‘(uonesado jo Jeak

407 SS89xd /T00°0) uonelado jo
eak/wal-uosiad ¢’ :21nol Buojy

(sswdiys
a1S-J0) ainsodx3
uoireipey dlqnd

(3344

LN3AION]) NOILV.LHOdSNVY |

lsENEE=I9)

SNOILvd3d0 d30Nd3d

SNOILVH3dO d3dNvdX3

NOILOV ON

v3Idv
304N0S3yd

panuiBlEmRIadO ewlioN NV JO suoneiadO panunuod Jo saouanbasuo) [enualod jo uosuedwod—T-T'¢'S 31av]

S-34



Summary

S€000°0 2€000°0 920000 S€000°0 (1101) yeak Jad saniferes :auedoid
71000 ¥100°0 10070 ¥T700°0 (le101) 1eah Jad saunlu) :suedoid
97000 ST00'0 9€00°0 97000 (f101) seaf sad somieres :ouloyD
9000 99000 €100 90070 (rexn) seak 1ad saunful :auuojyd obred [edway Jo ases|ay

ieak/sanifere} I X ¢°¢
Ajrerey ainoy
0T XT€

Teak/sanifere}gI X 6'¢
Alrere} anoy
Q0T X6¢

Teak/saniere;gT X 2'€
Aljere} anoy
0T XT€

Teak/sanifere) (0T X T'E
Aurerey ainoy
0T XTE

s 13N Bunjnsay
2ouanbasuod [N

Aouanbauy Juapiooy

:s1961e) parelpell|

(reak/s407
$S80%8 ;70T X T°€)
Teakjwal 0T XL

(reakss407
$S80X8 ;70T X T°€)
Teakjwal 0T X L.

(reakis401
$S99X9 ;0T X 8'G)
Teakjwal QOTXV'T

(reak/s407
$S80%® ;10T X T°€)
Teakjwal 0T X L.

Ysu [N Buninsay

L'8 L'8 L'8 L'8 (wa) asop [N »
g0T X8'8 g0T X8'8 JO0TXLT g0T X8'8 Teal 1ad syuspiooy « (S1UBpI2Y BNS-UQ Bulpunog)
:gez-wniuoin|d ofue)d annoeolpey Jo ases|ay
(snou
aiua Buoje [e101) uonelado jo
97000 ¥T100°0 971000 ¥100°0 Teak 1ad 407 ss8oxa Ul Buninsey (S1USPIDIY BNS-LO Buipunog)
o€ 8¢ o€ 8'C (Upahjwal-uosiad) asop uoneipey obred annoeolpey Jo asesjoy
7¥°0 €e0 8.0 8¢'0 Teak Jad sanjere) Buninsay
. . . . \A —
8'c e 9/ 8'c Ieak Jad saunlul Buninsay (oseajoy
2'S (X% 06 S'¥ Ieak Jad sjuspiooy ob1e) oN) S1uapIdIY 92IYaA
JoSINIAIOOY NOILV.LIHOdSNYL
SNOILVH3dO SNOILVH3dO
ISENEE a3ona3y A3ANYAXT NOILOV ON J4NSVYIAN 1N3AIODV

S1UBPINJY NV JO suoneladO panunuo) jo sasuanbasuo) fenuslod Jo uosledwod—z-1°'c’'S 31av]

S-35



LANL SWEIS

"sugap Buirey "sugap buirey 'sugap buirey "sugap buirey
0 uoisojdxa Aq paj|iy a9 llo uoisojdxa Ag pajip} aq o uoisojdxa Aqg pajp] a9 Jlo uoisojdxa Aq paj ] aq
pinom Aujioey syl ul Auy | pinom Aijioe) ayl ut Auy | pjnom Anjioey) aul ut Aupinom Aujioe) ayi ul Auy $99uanbasuod JaxIoM
8T 8T 8T 8T 407 SSadxo
008‘se Alprewixolddy | 008‘se Alorewixolddy | 008'GE Aldrewxoiddy | 008'GE Alerewixoiddy | (wal-uosiad) ainsodxa a1gnd
8€T 8ET 8ET 8ET (wa1) esop 1IN
90T XS'T 90T XS'T 90T XS'T 90T XS'T 1WA pareniu] A|[edlwsIas e wolj
Ajdrewnxoiddy Ajerewnxoiddy Ajerewnxoiddy Ajerewnxoiddy (reaA 1ad) Aouanbauy Juan3g aseajay WNUOIN|d ZT-Avy
€0 €€0 1240 1240 4071 SSadxa
S/9 699 5.9 G/9 (wai-uosiad) ainsodxa 21gnd
uoneabap pue saimonis
gz > gz > gz > §¢ > (waJ) asop |IN a|qnsnquo) Buiunsuo)
10 T0 TO 10 (1eah sad) Aouanbaly Juang BIPIM SPI-8NS F0—-T LIS
VET VET VET VET 407 SSadXe
85/'0TZ 85/'0T2 85/'0T¢ 85/'0T¢ (waJ-uosiad) ainsodxas 21gnd
presOl|Ioed IV
VA4 VA4 VA4 VA4 (waJ) asop 1IN Alenusss3 o) oBeUIBG 215808 LM
7.0000°0 T.0000°0 1,0000°0 1,0000°0 (reak 1ad) Aouanbaijuang  xenbyues spi-alS €03 LIS
e e e e 4071 SSadxa
ove'TY oveE'TY oveE'TY ove'TY (waJ-uosiad) ainsodxas 211gnd
spijioed Anoeded-sresspo
ve ve ve ve (wa) asop 13N a|dnnn 01 abewreq alanas ylm
¥000°0 ¥¥000°0 ¥¥000°0 ¥¥000°0 (1eak sad) Aouanbaly Juan3 e enbyyes spim-aNs :20-3LIS
9T 9T 9T 9T 407 SSadxo
92.'12 92.'12 92.'12 9212 (waJ-uosiad) ainsodxas alignd
senioed Aoeded-moT
0¢ 0c 0c 0c (wa) asop 13N a|dinnn 01 abeweq a1aAaS Ylim
6200°0 62000 62000 62000 (1eak sad) Aouanbaly Juan3 e enbyyes spim-aNs T0-3LIS
5(SLN3AIDDY/SLINIAION| ALIAVS TVIISAH HINHOM ANV SLNIAIDDY NOILYLHOdSNYY] NVH] ¥3HLQO) SLNIAIOOY
SNOILVYH3dO SNOILVH3dO
ISENEE a3ona3y A3ANYAXT NOILOV ON J4NSVYIAN 1N3AIODV

PaNUISIOEPINOY TNV JO suoneladO panunuo) Jo seouanbasuo) [enuslod Jo uosiedwody—z-T°'s’'S 31av]

S-36



Summary

‘Aurerey
1o Aunlur Jax10m 10}

J11InQ ‘usasaud ale
siaylom 1eyl Alxun

lnuajod si aJay] ‘Juasalidy

‘Aurerey
1o Aunlur Jax10m 10y

J11InQ ‘usasaud ale
siaylom 1eyl Alxun

nuajod si aiay] ‘Juasalidy

‘Aurere)
1o Aunlur Jax10m 1oy
nuajod si 818y} ‘Juasa.d
J11InQ ‘ussaud ale
slaylom Jeyl Alpyiun S|

‘Aurere)
1o Aunlur Jaxu0m 1oy
nuajod si a1ay} ‘yussald
J11InQ ‘ussaud ale
ias10m Jeuy Axiun

saouanbasuod 1910\

buipuodsal 10 Juaplooe
JO awin 1e wasaid
S19yI0M 0} Saniere}
1o saunlul ajqissod

Puipuodsal 10 Juaplooe
Jo awi e asaid
S19yI0M 0} Saniere}
J1o saun(ul ajqissod

Puipuodsal 10 Juaplooe
Jo awi e asaid
SI19yI0M 0} Saniere}
J1o saunlul ajqissod

Puipuodsal 10 Juaplooe
JO awi e asald
S19)I0M 0} Saniere}
0 saunlul 8|qiIssod

saouanbasuod 1910\

2—9dY3 <10 €—9dYI <

z62 262 262 262 0} pssodxa 21jgnd
N WN N vN 13N
€T000°0 ZT000°0 ST000°0 €T000°0 (reak 1ad) Aouanbaly Juang

€92 €92 €92 €92 Z-9dy3a <
62 62 62 62 £-9dy3 <
:0} pasodxa 21jgqnd
(e-v1) Ajroed sbeiols
VN VN VN VN 13N e JIX0) WOJj 9Ses|ay SuLoyD
Z2T000°0 270000 210000 210000 (reak Jad) Louanbauy Jusnz Japuljfo 91buls €0~ NIHD
"Juapidoe 0) ‘Juapidoe 0) "JuspIooe 0} "Juapliooe 0}

(e-vL) Aujioed sbeiols
B9 JIX0] WOol} 8seal|ay aulojlyd
lapullAo sdniniA :Z0—INIHD

Airerey 1o Ainfur Jaxiom
Joj renualod si alay}
1uasald ale SIaxIom J|

‘Aerey 1o Ainlul Jaxiom
Joj renualod si alay}
[Juasald ale siaxIom j|

‘Aierey 1o Ainlui saxiom
Joj renualod si alay}

‘Aierey 1o Ainlui Jaxiom
lo} renuaod si alay}

‘Ju9sald ale siaxiom Jfiupsaid are sisxiom j|

saouanbasuod 1910\

5 5 52 5 §-9dy3 <

A4 A4 A4 A4 £-9dy3a <

:0) pasodxa 21jgqnd
Aol<._.v uonels juswieal] Isrep\
N N N N 13N 3|ge10d Wol) asealay aulolyd
21000 TT00°0 €T00°0 ZT00°0 (reak 1ad) Aouanbaly Juan3 1apullA9 91buIs :T0—NIHD
SNOILVYY3dO SNOILVYY3dO
ISEINEENL) a95Naay Q3ANYAX3 NOILOV ON 34NSYaAN AIN3AID0V

PaNUINSINEPINOY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-37




LANL SWEIS

1ves

‘Anfur JayJom Joy

lnuajod si 818y ‘Juasald
J11Ing ‘yussaud ale

slayiom Jeyl Al@)un

‘Anfur JayJom Joy
nuajod si a1ay] ‘Juasald
§11Ing ‘wesaud are
slaylom reyl Alpyiiun

nuajod si 818y} Juasald|
J1 Ing ‘uasaud ale
slaylom eyl Alpxiiun S|

‘Anfur JayJom Joy P

‘Ain[ul 19x10Mm 1o}
nuajod st 18y} ‘Jussaud
J11InQ ‘ussaud ale
I9310M Jey Aj@xIun

saouanbasuod 1910\

wn e uasaid siaxIom &
G 01 dn 01 sanifere}
1o saunlul 8jqissod

BN Je Juasald siaxiom &
G 01 dn 01 sanifere}
1o saunlui 8jqissod

BN Je Juasald siaxiom &
G 01 dn 0} sanere}
J1o saunlui 8jqissod

BN Je Juasald siaxyiom
G 01dn 01 sanifere}
0 saunlul ajqissod

S99UBNbasu09 JaXIoM

20t 20t 20t 20t Al IS ERS
L L L L €-9dy3 <
:0) pasodxa 211gnd
aul ssad0ld
VN VN N VN s (GG—vL) Anjoed wniuoin|d woly
€900 €900 €900 €900 (reak Jad) Aousnbaujjueng  ases|ay seo aulojyd 90-INIHD
Jusplooe Jo Jusplooe Jo Jusplooe Jo Jusplooe Jo

wi Je asald SIaNIom §
G 01 dn 01 sanifere}
1o saunlul a|qissod

bl 1e juasaid SI9X)IOM ¢
G 01 dn 01 sanifere}
10 saun(ul 9|qissod

bl 1e juasaid SI9X)IOM ¢
G 01 dn 01 sanijele)
10 saun(ul 9|qissod

bl 1e juasaid SI9)10M
G 01 dn 01 sanifere}
0 saun[ul 9|qIssod

saduanbasuod 1910\

0 0 0 0 ¢—9Odd3a <
0 0 0 0 €-9dd3 <
:01 pasodxa 21ignd (y5—v1) abelois JapulAD
seo 2I1x0] wolj (apixoiq 1nyns)
VN VN VN VN 13N Se9 2IX0] JO asea|ay JapullhD
150000 150000 1S000°0 150000 (reak Jad) Aousnbauj Juen3 a|dnny Buipunog :G0-INIHD
‘Juspiode Jo ‘Juspiode Jo ‘Juspiode Jo ‘Juspioe Jo

0 0 0 0 ¢—9dd3 <
0 0 0 0 €-9dy3 < (rs-v1)
:0} pasodxa 211gnd abri01S JapullAD seo JIxo|
woJ} (spunojexaH wniua|as)
VN VN VN VN 13N Seo) JIX0] JO asea|ay Jaureiuod
¥00°0 ¥00°0 ¥00°0 ¥00°0 (reak sad) Aousnbaly Juang 8|Buis Buipunog :¥0—-NIHO
SNOILVYHd3dO SNOILVYYd3dO
d3INTIIHO a3oNa3y A3ANVYAX3 NOILOV ON FANSVYIAN 1N3AIOJV

PaNUINSINEPINY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-38



Summary

wnniuy 0] pasodxa aq
Binoo yseuo Aq parosye
10U sJaxiom ‘uasaid
slaylom 0) sjuaplode
pue saunful asned
pIN0D yse.d yeloiy

wnniy 0] pasodxa aq
h|N02 Yseud Ag pardaye
10U sJaxiom ‘uasaid
slaylom 0) sjuaplode
pue saunful asned
pIN0D YSeID yeloly

winnLy 0] pasodxa aq
h|N02 Yseld Ag pardaye
10U sJaxiom ‘uasaid
SI3)I0M 01 SlUBpIdde
pue saunful asned

selo Aq pases|al apixo-|jselo Aq pases|al apixo-|jselo Aq pases|al apixo-|jselo Aq pases|al apIxo

wnn 0) pasodxa aq

pIN02 yseud Aq pardaye

10U siayIom Juasalid
SI9)I0M 0] SluspIooe
pue saunlul asneos

pIN02 Yseld Yeldlly  PINod Yse.d Jerolly

saouanbasuod 1910\

100 100 100 100 407 SS99%d
ve ve ve ve (was-uosiad) ainsodxa dljand oses|ay

. . . . apIXO wnnu] ul Buninsay
100 100 T0°0 100 (way) asop 13N TZ—V.L 1e ali- Jo/pue uoisojdx]
0T XES 0T XE'S 0T XES 05X €S (reah sad) Aousnbaly Juan3 UM yseld yedlly :50-avy

‘paloadxa aq
Binom sanijere} ainoe oN

‘pa1oadxa aq
b|noM Salijere} alnde oN

‘pa1oadxa aq
D|NOM Saljijere} a)noe opn

‘pa1oadxa aq
oM sanifere} ainoe oN

saouanbasuod 1910\

8Q p|nom sanijere}
ou 1IN ‘uonereyul
Luniuoin(d Joj fenuslod

8Q p|nom sanijere}
ou Ing ‘uonereyul
wniuoinid 1o} fenualod

8Q p|nom sanifere}
ou Ing ‘uonereyul
wniuoinid Jo} fenusiodu

8Q p|nom sanifere}
ou Ing ‘uonereyul
niuoinid 1o} renusiod

saouanbasuod 1910\

900 900 900 900 407 SSadXs Japureway
0Tt 0TT 0TT oTT (waJ-uosiad) ainsodxa aljqnd ay Bunsy pue |an4 wniuein
payauug sawos buiziiodep
al aso
0st 0st 0st 0st ¢ PN ‘e# BA (8T-VL) dUS ojuefed
QT X V'€ QT X V'€ QT X V'€ 0 XV¥'E (reaA 1ad) Aouanbauy Juang Je uoisinox3 AlAnoeay :£0-avy
‘paloadxa ‘paloadxa ‘paloadxa ‘paloadxa

00 00 00 00 407 SS99Xa
ZL ZL cL 2L (waJ-uosiad) ainsodxa 21gnd (bS—vL)
swnig a1sep/\ NH L mc_>_o>c_
or or o o A:\_m‘_v °sop I3 914 ealy mmm\_oum Jaulrejuo)d woudj
9T00°0 91000 9T00°0 91000 (reaA 1ad) Aouanbauy Juang ases|ay wniuon|d T0-Avy
SNOILVYY3dO SNOILVYY3dO
SEINEEN) P Q3ANYdX3 NOILOV ON 34NSYAN 1N3AID2V

PaNUINSINEPINOY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-39



LANL SWEIS

‘paroadxa
9Q p|nom sanifere}
a1noe ou Inq ‘(uael
sainseaw aAnoao.d
uo puadap pjnom
bsop) wniuoin|d ajeyul
pIN09 SI9X%I0M BWOS

‘paroadxa
9Q p|nom sainifere}
a1noe ou Inq ‘(uael
sainseaw aAnoa0.d
uo puadap pjnom
esop) wniuoinid ajeyul
pIN09 SIaX%I0M BWOS

‘paroadxa
9Q p|nom sanifere}
a1noe ou Ing ‘(uaxel
sainseaw aAnoajoid
uo puadap pjnom
osop) wniuoin|d ajeyul
pIN09 SidXI0M BWOS P

‘paroadxa
9Q p|nom sanifere}
anoe ou Ing ‘(uaxel
sainseaw aAnoajold
uo puadap pjnom
osop) wniuoin|d ajeyul
NoJ SI9XI0M BWOS

S92UBNbasu0d J9XJIOM

(wnup

[ea1dAl J0) Bre synsal) 9 ealy
‘YG—VL Ye ainjound Jo ainjre4

2000 2000 2000 2000 407 SSadx8
1504 1504 o84 e (waJ-uosiad) ainsodxa o1gnd
o 7o o o (way) asop 1IN
70 70 610 70 (reak 1ad) Aouanbaiy Jusng

wnig sisem NY1 :60—AVY

‘yselo Aq pases|al
Winuoind 01 pasodxa aq
BIN0d yseud Aq pajoaye
J0U Sia¥JIoM ‘uasald
SI9XJI0M 0} Salifere}
pue saunful asned
pIN02 Yseud yeloly

‘yseluo Aq paseajal
Lniuoinid 0} pasodxa aqg
p|N02 yseld Aq palosye
J0U SJayIom ‘Juasald
slaylom 0} sanifere}
pue saunful asned
pIN02 yseld yesoly

‘yseuo Aq paseajal
Lniuoinid 01 pasodxa aqg U
p|N02 yseld Ag paoaye
J0U SJ9yIoMm ‘Juasald
slaylom 03 sanifere}
pue saunful asned
pINO2 yseud yesolly |

‘yseluo Aq paseajal
Lniuoin|d 01 pasodxa aq
p|N02 yseld Ag paoaye
J0U SJayIom ‘Juasald
Sloylom 0} sanifere}
pue saunful asned
DINOD YSkID Yeldlly

saouanbasuod 1910\

7G9—VL1 1e ealy alse\
N1 8yl 1e ali4 lo/pue uoisojdx3

fAl] fAl] ¢'0 ¢'0 407 SS90xe
(0[0]4 (0[0]4 (0[0]4 (010]4 (waJ-uosiad) ainsodxa 21gnd
2z 2z e ze (way) asop 1IN
0T XEY 0T XEY QT XEP 0T XEP (reak 1ad) Aousnbauy Jusng

UM yseiD yesaly :80—-avy

‘pa10adxa aq
[)InoM Saliere} ainoe oN

‘pa10adxa aq
D|NOM Salljere) a1noe oN

‘pa10adxa aq
D|NOM Salljere) a1noe opn

‘pa10adxa aq
0OM Sani[ere} alnoe oN

saouanbasuod 1910\

690 690 69°0 69°0 407 SS9IXxa
00€'T 00€'T 00€'T 00€'T (waJ-uosiad) ainsodxa 21gnd (05-VL)
swnig alsep\ NdL mc_>_o>c_
vz vi ve vi (wa1) asop 13 all4 ealy abelois Jaurejuo)d o}
ST000°0 TT000°0 €000°0 ST000°0 (reak Jad) Aousnbaijuang  gnp eses|ay wniuoinild :20—-AVYH
SNOILVYY3dO SNOILVYY3dO
ISEINEENL) a95Naay Q3ANYAX3 NOILOV ON 34NSYaAN AIN3AID0V

PaNUINSINEPINY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-40



Summary

"yses
paseajal wniuoinid 0)

Buip|ing ay) Ui SIaXI0M
Ile Alieau o1 sjuapiooe
pue saunlul asnes

‘ysel

g pases|al wniuoinid o}
sodxa aq p|nod yseld gasodxe aq pjnod ysesd g
g pe10aye 10U s1axiom fig pa1daye 10U S1axIoM Kg Pa1oaje 10U SI9XI0M
‘Buip|ing ayp Ul s1axI0M
Ile Alleau 0} sjuaplooe

pue saunlul asnes

"yseuo
g paseajal wniuoinid o}
asodxa aq p|nod yseid f

‘BuIp|iNg 81 Ul SI19XJ0M
|le Alreau o1 s)uapiooe
pue saunlul asnes
pIN02D Yseid Yesolly

9sodxa ag pjnod yseid
Kq pa1oaye 10U siayiom

"yseuo
g paseajal wniuolnid o}

‘BuIp(INg 8Y) Ul SISX}IOM
|le Alreau o1 sjuapiooe
pue saunlul asnes
H|N0D YSBIO YRy

saouanbasuod 1910\

‘uonejeyul ayows

ay) Ul siaxiom 1ayl0
wniuolnid speyul pinod
‘pa||d} J0U J1 ‘11 0}

bnp pajiiy o painiut aq
b|N0D LOINEDO| JUBPIdIE

‘uonejeyul ayows

aU Ul Siayiom J1ayi0

‘wniuolnid afeyui pjnod

‘P31 10U Y1 281} 01

oNnp pajpf Jo painiul aq
PIN0D UOIEDO| WBPIDoE

‘uonejeyul aYows

8y} Ul siaxiom 1ayl0
‘wniuoinid afeyul pinod
‘pa||f 10U Ji ‘11 0}

anp paj|iy 1o painful ag
pjN02 UoIeDO| JUBpPIdIE

| pa10aye 8 pIN09 vaseAr paloale ag pinod ealelq paldaye aq pinod vaseA

11uasald sioyiom € ourlliasaid siaxiom g 01 T

0 paloaye aq p|nod eale
8y} Ul SISX}IoM 1810
‘wniuoinid afeyul pinod
‘pa|I} 10U Ji ‘11 0}
anp pa|| Jo painful aq
P02 uonedo| JUBpIdIE

pIN02 yseuod yeloly pIN02 yseuod yeloly
€00 €00 €0°0 €0°0 407 580x3
9g 9g 95 95 (waJ-uosiad) ainsodxas 211gnd asesjay WNUOIN|g
e ul Bunnsay (g-vL ul) Buipjing
€ € € € (wa1) asop 13N IND 8yl 1e all4 Jojpue uoisoldx3
QT XG€E 0T XG€E QT XG€E 0fXS'€ (reaA sad) Aousnbaly Juang Unm yserd yesolly :91-avy
‘uolrejeyul axows

saouanbasuod 1910\

‘pa10adxa aq

‘pa10adxa aq

‘pa10adxa aq

0M Sai[ere} a1noe oN

1uasald siaxIom € 01 T Ul Juasaid siaxiom € 01 T U
680 680 LT G8'0 407 ssaoxe
00L'T 00L'T oor's 00L'T (waJ-uosiad) ainsodxa 21gnd
(e—vL w) Buipjing
o or 16 or (wa1) 8sop 13N HIND 81 1e il Buip e wol
Z€0000°0 Z€0000°0 2€0000°0 2€0000°0 (reak sad) Louanbauy Juanz ases|ay wnuoinld ST-avy
‘pa10adxa aq

saouanbasuod 1910\

[)NOM SBllijele) 81nde ON PINOM Sallljere} alnde ON P|NOM Sallijele} ainde oy
800 800 80°0 80°0 407 SSaIXxa
09T 09T 09T 09T (waJ-uosiad) ainsodxa 21gnd
c# el (8T-VL)
0zt 0ZT 0zt 0zt (waJ) asop 1IN 1S Oltefeg Te 1UApIDY SSE[OY
9T0000°0 9T0000'0 9T0000'0 9T0000°0 (reak 1ad) Aouanbaly Juan3 pue BunsIAl winiuoiNld :£T-AVY
SNOILVYY3dO SNOILVYY3dO
ISEINEENL) a95Naay Q3ANYAX3 NOILOV ON 34NSYaAN AIN3AID0V

PaNUINSINEPINOY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-41



LANL SWEIS

‘suoiresado Joopino Buunp aignd
by} 0} PasO|d aq pjnom peoy olueled ybnoyl uans ‘Aljioe} syl Wouy ($BJE DI 9oULISIP B Je peoy olleled U0 paredo| [enplAIpul U J0) ‘OLBUSIS JUSPIdJk Sy} Japun ‘papiroid s1 asop |3 8yl

‘Wal €T 0 |TN By} 01 asealoul ue pue ‘(66 Aq S4D7 ssaoxa busebmudpwendod wai-uosiad ££8'CET [eUORIPPE Ue Ul S)NSaJ 91eWNSd SAIRAISSUOD B ‘axenbyues £0—31IS syl YIm Uoneioosse

Ul Jn220 SIY) pjnoys "(Jeak Ee.ﬁmx € 0] T 1e pajewnsa) xEmEgLUIEDay) uey) Aouanbaly Jamo] reymawos e 1e (6z——Vv.L1) Buipiing JND ayl 1e 1nd2o 0} Buunidni 3ney 1oy fenualod e si aiay | b

‘uoijesado Jo reak yoes 1oy

loneindod pasodxa ay) ul pajedionue s1adued [ele} Jo Jaquinu [elusassaidist Jeak 1ad s4D7 ay) ‘srenpiAipul jo uoiejndod e 03 paldde uaypn -uonelado Jo Jeak Jad 1aosued |eje) e jo Aljigqeqold
[elusWwaloul awnayl e siysu ayl ‘(]3I ue “B8) [enpiaipul ue o1 palwddegIuag A\ "uoleIpe) 0] 3Insodxa Jo sysi syl Aluenb o1 pasn ale ‘uonelado Jo Jesk Jad sS40 SS89xa Jo swius)l ul ‘sioedw|

"S109)18 Ylfeay buiusreaiy

-a1] INoyuM Inoy T 01 dn 1o} pasodxa ag P|Nod SfenplAIpul |2 Al1E2@iegisy )l YoIUM MO|ad UONRIIUSIU0D SuIogie WnWIXew ayl sl E-9dy3 ‘uonde aAnodalold axelr o1 sanljige 8y Jredwi pjnod
1eys swodwAs 10 S10848 Yi[eay SNouSS 10 3|qISISAS.LI INoypmdme) Pasodxa ag pinod sfenpiapul e Aliesu Jeys paaijag st il Yoiym Mojaq UOIeuSIU0D SUIOgIIe WNWIXeW dY} Sl Z-Od¥dd ¢

"aAITRAIaSUOD aJe s1oedwl pue saiouanbal) 1USAS JO Salewnse syl ‘(sainonus Jo asde|joo ay1 '6°8) axenbyues

hU) 01 8|geINguNe Apdaip s1oedwi 8yl 01 SIUSWSIOUI 1ISSPOLW 10 |[easshes @pepayenbyles ue Ul Sases|al [edlwayd 0] anp sanlfere) Jo salnlul Jaxiom pue axenbyles ue ul sases|al [ealbojoipes 01
Nnp sellifere} J9oUL JuSle| SS8IXa JoxIoM ‘Loud e paloipald g JouUEPPBILY $19XI10M JO Jaguinu 8Yl Ing ‘paj|iy 4o painful g pjnod asde||oa o pabewep Ajeinonas ase Jey) sBuIp|ing Ul SISXI0M

a|qedl|ddy 10N = VN

aulldpIing asuodsay Buluue|d Aousbiawg = 9443

‘(sasApeue Aemyred uoireeyur 1o} SIS SIY} Ul pasn) genuenmy |[e o Ino asop d|gissod 1saybiy ayl SaAI9a1 Tey) Uoedo| 3y} Ul TNV e [TIA 841 SI [TIN TNV dYL "SuS a4nud ay}
10} 10 UOITRD0| 10 1UBAS Jejnonued B o) paulep aq Aew |JN URNUBEIDUINWIXEW 8] SSAI808] pUR SUONJR BAND9104d OU S8Xel OyM [enpiAlpul [eanayiodAy ) renpiaipul pasodxa Ajjewixe = |3\

‘uonereyul wniuoynid
01 pasodxa Ajrenuajod
Sloylom Z 10 T

‘uonejeyul wniuoind
01 pasodxa Ajrenuajod
Sloylom Z 10 T

‘uonejeyul wniuoind
01 pasodxa Ajrenualod
Slaylom Z 10 T

‘uonejeyul wniuoind
0] pasodxa Ajjenualod
slaylom z 1o T

salfere) 1o saunful JaI0p

SG-VL
e Jaureluo) abelols papelbaqg
B Woly pasesajay wniuoin|d

€20

€20

€20

€20

(reah 1ad) Aousnbauy Juang

01 ainsodx3 I9)IOM :SO—NHOM

‘sanlfere}
10 saun(ul ‘felanas
Ajarel ‘T AfeaidAL

‘sanlfere}
10 saun(ul ‘felanas
Ajarel ‘T AfeaidAL

‘sanlfere}
10 saun(ul ‘relanas
Ajarel ‘T AjeaidAL

‘sanlfere}
1o saun(ul ‘reianas
Ajarel ‘1 AredidAL

sanirere} 10 saunlul Ja3Iopm

ainsodx3 uoneipey HuiziuoiuoN
wsuaApeu| o} ang Aljereq

7001700

7001700

7001700

17001700

(reak 1ad) Aouanbauy Juan3g

1o Ainfup Joxiopy - 70—MHOM

sanjere} a|qissod
pue sasop [enueisqns

sanjjere} ajqissod
pue sasop [enueisqns

sanjere} ajqissod
pue sasop [enuelisqnspu

sanjere; ajqissod
P S9S0p [enueisqns

saniele) o SaINsodxa JaXI0M

waAg Aupeanu) respnn
WsuaApeu| 0] ang Aljere

T0000°0 >

T0000°0 >

T0000°0 >

T0000°0 >

(reah 1ad) Aouanbauy Juan3g

133100 BIAINAL :E0—MHOM

furere; Jo Ainfur T

‘Airerey 1o Ainfur T

‘Aurerey Jo Ainfur T

‘Airerey 1o Ainfur T

sanirere} 10 saunlul Ja3Iop

uoeUILRIUOD piezeyolg
wsuaApeu| o} ang Aljereq

T0O0ITO0

T001ITO0

T001TO0

T001TO0

(reaA 1ad) Aouanbauy Juan3g

10 SSau||| JYIOM 1 Z0-HHOM

‘sanlfere}
10 saunful gT 01 T

‘sanlfere}
10 saunful gT 01 T

‘sanlfere}
10 saunful gT 01 T

"sanjere)
1o saunfui T 01 T

salifere) 1o saunlul JoxIoM

uoireuolaqg
SaAIso|dx3 yBiH 1usuaApeu) o)

90[}'0 01 9000°0 800°0 01 8000°0 GT0'0 01 STO0'0 T0O'0 01 TOO'0 (reaA 1ad) Aousnbauj Juang ana Anjered JayIopM TO-MHOM
SNOILVYY3dO SNOILVYY3dO
ISEINEENL) a95Naay Q3ANYAX3 NOILOV ON 34NSYaAN AIN3AID0V

PaNUINSINEPINY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-42



Summary

"awes ay} surewsal Juspiooe

a|buis e Jo asuanbasuod ay ‘Inqg ‘suonelado ayl jo Aouanbaly ul AGUERIOFIR SI SISXI0M 01 XS BY) ‘SIMaYIT ‘|lews AIBA S| asea|al e Jo anjeA ay) asnedad aljgnd ayl 0] asea|al [elusWuoIIAUS
ue Jo ysi 8y ul abueyd juedyubis e ojul ale|suel] AjLlessaosenRUSA[e ay) buowe Aouanbaly ul uonelea ayl ‘suonelado uodn spuadap Aouanbaiy 8yl Yaiym ul SJUsplode Jo Sased Ma} syl
"SaAfeuls)e syl Buowe JuLISUOI Surewal JUSAS Ue UYaNs Jo pooyi@ipip gu‘aiojaiay) ‘A1ojusAul Jo pue suoiresado sy} jo Juspuadapul ale sioyeniul jejnoied asay )l "a1yp|im 10 ‘exenbyues
‘yseld Yeiolie ue se Yyans ‘sioreniul Juapiode ayl uodn puadap saapacd ay| ‘sanfen [euonelado a|qissod wnwixew 1aA09d 0] Buipunog pue aAlleAIaSU0D AJualolns ale sasAjeue ayl 1ey) os
9109]9S ale SalI0JUBAUI 10 S)WI| ARASIUIWLPE. 3y ‘SaAneuls)eaipdiymard|ayi| alow aq pjnom sanjeA [euonelado ay] "(¥ysel ayl wiopad 01 papasau [eualew Jo Junowe [enjoe ayl “'a’l) sanjea
Lonelado uey) Jayrel ‘(sbelols ul Jo/pue awi sUo Je passad0.d ag UBEIEYD[BIUNOWE WNWIXEW 8y} UO S|0JjU0d '8°l) SHWI| dAlessIulwpe Jo papiwiad Jo asoyl AjedaidA) are sasAjeue ay} ui pasn
2110]JUBAUI BY] "82uanbasuod oljgnd pue Aouanbaly JuaploaReo mEEN FAILAISSUO0D JO Jnsal e se Ajabie| ‘saaneulale ay) Buowe sjoedwl Juapiode Usamiag SaoUdIaYIp OuU ale aIay) ‘uUsalQ 810N
18y ul A@epedas pajuasald |[e are ysu pue ‘@auanbasuod ‘Aouanbaly ‘sjuspiode asayl Joj pue ‘suone|nofed puey Ag auop alam
psAreue uonelodsuel) aaoeOIpE) 8)IS-UO 8yl "Swid) Aousnbaly puemaupniEss.d Ajaresedas 1ou saop Ajresauab Ing ‘syuspiode uoirenodsues} YIm parelidosse Sysi 8yl S108jyal a|ges Siyl ‘yans
5y 'S}INSaJ [euUOl1R|NI[ed 3y} WOl 9|qISSadde Ajipeal jou ale ssue poasfiuanbaly ay) ‘suoneinafes yons 1o} ‘@ouanbasuod uapiode ay) pue Aouanbaly Juapiode ayl jo 1onpolid ay) se pajuasald
e syS1I paje|noed syl °sI0}oe) Jaylo pue ‘sainos ay) buoje suoingndsadduino 1oy sajel Juapiode Bulkrea Buliapisuod ‘sapod Jaindwod Buisn parejnoes AjjealdA) ale sjuapiooe co_%tnaw%:.h

ul

i

B

[%2)

PaNUINSINEPINOY TNV JO suoneladO panunuo) Jo saouanbasuo) [enualod Jo uosiedwody—z-T°'s’'sS 31av]

S-43




LANL SWEIS

and accidents resulting from external human Often, there are no differences between accidgnt
activities (such as airplane crashes and impacts among the alternatives, largely ag a
transportation accidents). result of conservative approaches used [in
accident frequency and public consequenge.

The major contributors to environmental The inventories used in the analyses 4gre
impacts of operating LANL are wastewater typically those of permitted or administrativf
discharges and radioactive air emissions. limits (i.e., controls on the maximum amounis
o of material that can be processed at one tifne

* Historic discharges to Mortandad Canyon  anq/or in storage), rather than operational valjes

from the Radioactive Liquid Waste (i.e., the actual amount of material needed |to
Treatment Facility have resulted in above  perform the task). The operational values wotid
background residual radionuclide be more likely to change among the alternativgs.
(americium, plutonium, strontium-90, and  The administrative limits or inventories arp
cesium-137) concentrations, as well as selected so that the analyses are sufficier]tly
nitrates in alluvial groundwater and conservative and bounding to cover maxim
sediments. possible operational values. The accidgnt
¢ Plutonium deposits have been detected frequencies depend upon the accident initiatds,
along the Rio Grande between Otowi and  such as an aircraft crash, earthquake, or wildfife.
Cochiti Lake. These particular initiators are independent of

» The principal contributors to radioactive air  the operations and of inventory; therefore, the
emissions have been and continue to be the frequency or likelihood of such an event
Los Alamos Neutron Science Center and remains constant among the alternatives. In fhe
high explosives testing activities. few cases of accidents in which the frequengy

depends upon operations, the variation Ii:n

In addition, trace amounts of tritium have been frequency among the alternatives does rjot

detected in some samples from the main aquifer. necessarily translate into a significant changgdin

(Isolated results have indicated the presence of the risk of an environmental release to the pubjic

other radionuclides. However, results have not pecause the value of a release is very smagll.

been duplicated in previous or subsequent Likewise, the risk to workers is affected by tHe
samples, making these results suspect.) change in frequency of the operations; but, the
o o consequence of a single accident remains fhe

The analysis in the SWEIS indicates that there same. The following information highlights th

would be very little difference in the gimjlarites and differences between the

environmental impacts among the SWEIS consequences of alternatives.

alternatives analyzed. The major discriminators

among alternatives would be: collective worker

risk due to radiation exposure, socioeconomic

effects due to LANL employment changes, and o . , ,

electrical power demand. The separate analysesThere is little difference in the |mpacts to land

of impacts to air and water resources constitute '€S0Urces between the No Action, Reduced

some of the source information for analysis of OPerations, and the Greener Alternatives.

impacts to human health and the environment. Differences among the alternatives  are
As can be seen from those presentations, thePrimarily associated with operations in existing

variation across the alternatives is not of a facilities, and very little new development is

sufficient magnitude to cause large differences Planned.  Therefore, these impacts are
in effects. essentially the same as currently experienced.

The Expanded Operations Alternative has very
similar land resources impacts to those of the

S.3.1.1 Land Resources
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other three alternatives, with the principal S.3.1.3 Water Resources

differences being attributable to the visual

impacts of lighting along the proposed Water demand under all alternatives (section
transportation corridor and the noise and S.3.1.9, below) is within existing DOE Rights to
vibration associated with increased frequency of Water, and would result in average drops of 10
high explosives testing (as compared to the to 15 feet (3.1 to 4.6 meters) in the water levels

other three alternatives). in DOE well fields over the next 10 years.
Except for cooling water used for the TA-53
S.3.1.2 Geology, Geological accelerator facilities, there are not predominant

industrial water users at LANL. Usage,
therefore, will remain within a fairly tight range

There is little difference in the impacts to these among the alf[ernatwes._ The re"f"te_d aspect of
wastewater discharges is also within a narrow

resources across the alternatives. Wastewater
range for that reason. Outfall flows range from

dlscharge volumes with assomat_ed 218 to 278 million gallons (825 to 1,052 million
contaminants do change across the alternatives,. :
. . liters) per year across the alternatives, and these
but not to a degree noticeable in terms of . )
. : . ; flows are not expected to result in substantial
impacts (such as causing soil erosion, for o
changes to existing surface or groundwater

example). Under all of the alternatives, small "
" o o quantities. Outfall flows are not expected to
guantities (as compared to existing conditions) . . i
result in substantial surface contaminant

of contaminants would be deposited in soils due .
transport under any of the alternatives.

to continued LANL operations and the :
. ) : . Although mechanisms for recharge to
Environmental Restoration Project (discussed . o .
groundwater are highly uncertain, it is possible

further in section S.3.3) would continue to : )
o . . that discharges under any of the alternatives
remove existing contaminants at sites to be : : ;
could result in contaminant transport in

remediated. groundwater and off the site, particularl

Geological mapping and fault trenching studies Penéath Los Alamos Canyon and Sandia
at LANL are currently underway or recently Canyon, which have mcreasgd outfall flowg.
completed to better define the rates of fault (The outfall flows associated with the Expand¢d

movements, specifically for the Pajarito Fault, OPerations and Greener Alternatives would
and the location and possible southern reflect the largest potential for such contaminant

termination of the Rendija Canyon Fault. transport, and the flows as;ociated with the
Appendix | of the SWEIS presents a detailed Reduced Operations Alternative would have the

status of the ongoing and recently completed €St potential for such transport.)

seismic hazard studies, as well as the

implications of these studies for LANL and S.3.1.4  Air Quality

DOE. That report indicates that slip rates

(recurrence intervals for earthquakes) are within Nonradioactive hazardous air pollutants would

the parameters assumed in the 1995 seismicnot be expected to degrade air quality or affect

hazards study at LANL (chapter 4, section human health under any of the alternatives. The

4.2.2.2). differences across the alternatives do not result
in large changes in chemical usage. The
activities at LANL are such that large amounts
are not typically used in any industrial process
(as may be found in manufacturing facilities);
but research and development activities

Conditions, and Soils
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involving many users dispersed throughout the alternatives are relatively small, as compared to
site are the norm. Air emissions are therefore doses due to background radiation in the area
not expected to change by a magnitude that (about 0.3 rem per year) and would not be
would, for example, trigger more stringent expected to result in any excess latent cancer
regulatory requirements or warrant continuous fatalities (LCFs) to members of the public.
monitoring. Radioactive air emissions change Additionally, exposure to chemicals due to
slightly, but are within a narrow range due to the LANL operations under any of the SWEIS
controls placed on these types of emissions andalternatives are not expected to result in
the need to assure compliance with regulatory significant effects to either workers or the
standards. The collective population radiation public. Exposure pathways associated with the
doses from these emissions range from abouttraditional practices of communities in the
11 person-rem per year to 33 person-rem per LANL area (special pathways) would not be
year across the alternatives (primarily from expected to result in human health effects under
TA-53 and high explosives testing activities), any of the alternatives. The annual collective
and the radiation dose to the LANL maximally radiation dose to workers at LANL ranges from
exposed individual ranges from 1.9 millirem per 170 person-rem per year to 833 person-rem per
year to 5.4 millrem per year across the year across the SWEIS alternatives. (The
alternatives (primarily from the operations at difference is primarily attributable to the
TA-53). These doses are considered in the differences in Los Alamos Neutron Science

human health impact analysis. Center (LANSCE) accelerator operations and
TA-55—4 actinide processing and pit fabrication
S3.1.5 Ecoloagical and Bioloaical actlvmes..) These dose levels would be expected
g g to result in from 0.07 to 0.33 excess LCFs per

Resources

year of operation, respectively, among the

S . exposed workforce.
No significant adverse impact to these resources P

is projected under any of the alterngtives. The These impacts, in terms of excess LCFs per year
separate analyses of impacts to air and water ot gperation, reflect the numbers of excess fatal
resources constitute some of the source cancers estimated to occur among the exposed
information for analysis of impacts in this area; mempers of the work force over their lifetimes
as can be seen from those presentations, theIoer year of LANL operations. The reader
variation across the alternatives are not of a ghoyld recognize these estimates are intended to
sufficient magnitude to cause large differences nroyide a conservative measure of the potential
in effects. The impacts of the Expanded jmpacts to be used in the decision-making
Operations Alternative differs from those of the process and do not necessarily portray an
other alternatives in that there is some projected gccyrate representation of actual anticipated
loss of habitat; however, this habitat l0ss is fatajities. In other words, one could expect that
small (due to limited new construction) the stated impacts form an upper bound and that
compared to available similar habitat in the actyal consequences could be less, but probably
immediate vicinity, and no significant adverse \yould not be worse. Worker exposures to

effects to ecological or biological resources is physical safety hazards are expected to result in

expected. a range of 417 (Reduced Operations) to 507
(Expanded Operations) reportable cases each
S.3.1.6 Human Health year; typically, such cases would result in minor

or short-term effects to workers, but some of
The total radiological doses over the next these incidents could result in long-term health
10 years to the public under any of the SWEIS effects or even death.
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S.3.1.7 Environmental Justice
Executive Order 12898Fgderal Actions to
Address Environmental Justice in Minority
Populations and Low-Income Populatigns
requires every federal agency to analyze
whether its proposed action and alternatives
would have disproportionately high and adverse
impacts on minority or low-income populations.
Based on the analysis of other impact areas,
DOE expects few high and adverse impacts
from the continued operation of LANL under
any of the alternatives, and, to the extent

the effects of natural conditions (wind, rair
etc.). In addition to these potential impacts, the
Expanded Operations Alternative includes the
expansion of the LLW disposal site at TA-54,
which contains several National Register pf
Historic Places (NRHP) sites; it is anticipatgqd
that a determination of no adverse effect to thgse
resources would be achieved based on a data
recovery plan.

The potential impacts to specific traditional
cultural properties (TCPs) would depend on
their number, characteristics, and location.

impacts may be high and adverse, DOE expects Such resources could be adversely affected by

the impact to affect all populations in the area
equally. DOE also analyzed human health
impacts from exposure through special
pathways, including ingestion of game animals,
fish, native vegetation, surface waters,

changes in water quality and quantity, erosion,
shrapnel from explosives testing, noise and
vibration from explosives testing, and

contamination from ongoing operations. Such
impacts would vary in intensity in accordance

sediments, and local produce; absorption of With the frequency of explosives tests and the
contaminants in sediments through the skin; and operational levels that generate emissions. The
inha'ation of p|ant materia's_ The Special current praCUCe Of COﬂSU|tati0n WOUld Continue
pathways have the potential to be important to t0 be used to provide opportunities to avoid or
the environmental justice analysis because someMminimize adverse impacts to any TCPs located
of these pathways may be more important or at LANL.

viable for the traditional or cultural practices of
minority populations in the area. However,
human health impacts associated with these
special pathways also would not present
disproportionately high and adverse impacts to
minority or low-income populations.

S.3.1.9 Socioeconomics,
Infrastructure, and Waste
Management

LANL employment (including UC employees
and those of the two subcontractors with the
largest employment among the LANL
subcontractors) ranges from 9,347 (Reduced
Under all of the SWEIS alternatives there is a Operations) to 111351 (Expanded Operations)
negligible to low potential for impacts t0 fy|l-time equivalents across the alternatives, as
archaeological and historic resources due to compared to 9,375 LANL full-time equivalents
shrapnel and vibration caused by explosives i 1996. These changes in employment would
teStIng and contamination from emissions. result in Changes in regiona' popu'ation,
Logically, potential impacts would vary in  employment, personal income, and other
intensity in accordance with the frequency of socioeconomic measures. These secondary

explosives tests and the operational levels that effects would change existing conditions in the
generate emissions (e.g., Reduced Operationsyegion by less than 5 percent.

would reflect the lowest potential, and

Expanded Operations would reflect the highest Peak electrical demand under the Reduced
potential). Recent assessments of prehistoric Operations Alternative exceeds supply duritjg
resources indicate a low potential compared to the winter months and may result in periodic

S.3.1.8 Cultural Resources
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brownouts.
No Action, Expanded Operations, and Greener
Alternatives exceeds the power supply in winter
and summer; this may result in periodic

Peak electrical demand under the feet (5,853 square meters) under the No Action,

Reduced Operations, and Greener Alternatives
(due primarily to actions previously reviewed
under NEPA but not fully implemented at the

brownouts. (Power supply to the Los Alamos time the existing contaminated space estimate
area has been a concern for a number of yearswas established [May 1996]). The Expanded

and DOE continues to work with other users in

Operations  Alternative  would increase

the area and power suppliers to increase this contaminated space in LANL facilities by about

supply.) Natural gas demand is not projected to

73,000 square feet (6,782 square meters). The

change across the alternatives, and this demandcreation of new contaminated space implies a

is within the existing supply of natural gas to the
area; however, the age and condition of the
existing supply and distribution system will
continue to be a reliability issue for LANL and

clean-up burden in the future, including the

generation of radioactive waste for treatment
and disposal; the actual impacts of such clean-
up actions are highly uncertain because they are

for residents and other businesses in the area.dependent on the actual characteristics of the

Water demand for LANL ranges from
602 million gallons (2,279 million liters) per
year to 759 million gallons (2,873 million liters)

per year across the alternatives; the total water

demand (including LANL and the residences

and other businesses and agencies in the area) is

within the existing DOE rights to water.

LANL chemical waste generation ranges from
3,173 to 3,582 tons (2,878,000 to
3,249,300 kilograms) per year across the
alternatives. LANL LLW generation, including
low-level mixed waste (LLMW), ranges from
338,210 to 456,530 cubic feet (9,581 to 12,837

cubic meters) per year across the alternatives.

LANL transuranic (TRU) waste generation,
including mixed TRU waste, ranges from 6,710
to 19,270 cubic feet (190 to 547 cubic meters)

across the alternatives. Disposal of these wastes

at on-site or off-site locations is projected to
constitute a relatively small portion of the
existing capacity for disposal sites; disposal of
all LANL LLW on the site would require
expansion of the LLW disposal capacity beyond
the existing footprint of TA—54 Area G under all
alternatives (although this is only included in
the analysis of the Expanded Operations
Alternative).

Radioactively contaminated space in LANL
facilities would increase by about 63,000 square
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technologies available and the
applicable requirements at the time of the
cleanup.

S.3.1.10 Transportation

Incident-free transportation associated with
LANL activities over the next 10 years would be
conservatively expected to cause radiation
doses that would result in about one excess LCF
to a member of the public and two excess LCFs
to members of the LANL workforce over their
lifetimes under each of the SWEIS alternatives.
(Refer to the discussion of the limitations on
guantitative estimates of excess LCF risks in
section S.3.1.6.) There is little variation in
impacts because effects are small, and the
increased transport of radioactive materials is
not enough to make a significant change in those
small effects.

Transportation accidents without an associated
cargo release over the next 10 years of LANL
operations are conservatively projected to result
in from 33 to 76 injuries and 3 to 8 fatalities
(including workers and the public) across the
alternatives. The bounding off-site and on-site
transportation accidents over the next 10 years
involving a release of cargo would not be
expected to result in any injuries or fatalities to



Summary

members of the public for any of the site-wide earthquake accidents due to its vdry
alternatives. Accidents were analyzed by type low frequency (about 1.5 x Tper year). It is
of material, and the maximum quantities were noteworthy that the consequences of such
selected for analysis. These parameters do notearthquakes are dependent on the frequency of
change across the alternatives. Total risk also the earthquake event, the facility design, and the
does not change appreciably across the amountof material that could be released duq to
alternatives because the frequency of shipmentsthe earthquake; such features do not chafge
does not vary enough to substantially influence across the SWEIS alternatives, so the impact$ of

the result. these accidents are the same for all fqur
alternatives. The risks were estimatg¢d
S.3.1.11 Accidents (Other than conservatively in terms of both the frequency pf

T . i the events and the consequences of such evgnts.
ransportation Agmdents (In particular, it is noteworthy that the analys|s
and Worker Physical Safety  assumes that any building that would sustdin
Incidents/Accidents) structural or systems damage in an earthqugke
scenario does so in a manner that creates a path
The SWEIS accident analyses considered a for release of material outside of the building.)
variety of initiators (including natural and The total societal risk of an accident is the
manmade phenomena), the range of activities atproduct of the accident frequency and thhe
LANL, and the range of radioactive and other consequences to the total population withgn
hazardous materials at LANL. Transportation 50 miles (80 kilometers). This risk, ap
accidents and the relatively frequent worker presented in chapter5 and in appendix G, ranpes
physical safety incidents/accidents were from 0.046 (SITE-01) and 0.034 (SITE-04)
considered separately (sections S.3.1.10 andexcess LCFs per year of operation, to extremgly
S.3.1.6, respectively). The accidents discussedsmall numbers for most of the radiologic
in this section are those that bound the accidentaccidentd. The societal risk for release (I
risks at LANL (other than transportation and chemicals, such as chlorine, is calculated
physical safety incidents/accidents). similarly as the product of the frequency ard
numbers of people exposed to greater than he
The operational accident analysis included four selected guideline concentration, Emergenky

scenarios that would result in multiple source Response Planning Guideline (ERPG%—Ihe
releases of hazardous materials: three due to arisks for chemical releases range from ¢4
site-wide earthquake and one due to a wildfire.
(Three different earthquake magnitudes were 2. As an example, for SITE-01 the societal risk of
analyzed [labeled SITE-01, SITE-02, and 0.046 excess LCFs peryearwas calculated by multiplyiig
SITE-03], resulting in three different degrees of the event frequency of 0.0029 per year by the
damage and consequences and one wildfire consequence to the population of 16 excess LCFs (Tap
scenario [labeled SITE-04].) These four S.3.1-2). The excess LCFs resulting from public
scenarios dominate the radiological risk due to XPOsure are calculated by an approved model, such ¢s
. . the MACCS code, or alternatively multiplying the publid
aCC_'dem:s at LANL because theY_ _'nVOIVe exposure of 27,726 person-rem (from accident analysif)
radiological releases at multiple facilities and py the conversion factor of 5 x TGexcess LCFs per
are considered credible (that is, they would be person-rem (ICRP 1991).
ex_p_eCted to OCCU'I’ more Of_ten_ than or]ce IN &3  ERPG-2 is the maximum airborne concentration |
million years), with the wildfire considered pelow whichitis believed that nearly all individuals could
likely. Another earthquake-initiated accident, be exposed for up to 1 hour without irreversible or serious
labelled RAD-12, is facility-specific (to health effects or symptoms that could impair their
Building TA-16—411) and is dominated by the abilities to take protective action.

e
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(SITE-01) people exposed per year of operation Plutonium accident risks to the public (other
to vanishingly small numbers for some than those associated with the site-wide
chemical releases. In general, such earthquakesarthquake scenarios) are dominated by the
would be expected to cause fatalities due to puncture of a “typical” TRU waste drum
falling structures or equipment; this also would (typical refers to the radioactivity of the drum
be true for LANL facilites. Thus, worker contents), which is the highest frequency
fataliies due to the direct effects of the plutonium accident analyzed, and the release of
earthquakes would be expected. @ Worker plutonium from a fire in a TRU waste container
injuries or fatalities due to the release of storage area, which had one of the highest
radioactive or other hazardous materials would population doses from a plutonium accident.
be expected to be small or modest increments toThese accidents, labeled as RAD-09 and
the injuries and fatalities due to the direct effects RAD-07, have societal risks of 0.0008 and
of the earthquakes. 0.00011 excess LCFs per year, respectively,
under the No Action Alternative. While other
Often, there are no differences between accidentaccident scenarios were considered and
impacts among the alternatives, largely as a analyzed (including process risks in TA-55 and
result of conservative approaches used in the CMR Building), their risks to the public are
accident frequency and public consequence. at least an order of magnitude lower because
The inventories used in the analyses are either they are associated with relatively
typically those of permitted or administrative infrequent initiating events (e.g., aircraft
limits (i.e., controls on the maximum amounts crashes), or because the event occurs within
of material that can be processed at one time facilities that are designed with multiple
and/or in storage), rather than operational values features (referred to as defense in depth) that
(i.e., the actual amount of material needed to prevent or minimize releases to the public. The
perform the task). The operational values would risks associated with plutonium accidents
be more likely to change among the alternatives. change slightly (less than an order of
The administrative limits or inventories are magnitude) across the SWEIS alternatives.
selected so that the analyses are sufficiently Frequency or consequence increases (up to
conservative and bounding to cover maximum double that of No Action) for some accidents
possible operational values. The accident under the Expanded Operations Alternative, and
frequencies depend upon the accident initiators, frequency decreases (by up to 25 percent) from
such as an aircraft crash, earthquake, or wildfire. some accidents under the Reduced Operations
These particular initiators are independent of Alternative. RAD—07 and RAD-09 remain the
the operations and of inventory; therefore, the dominant plutonium accidents for public
frequency or likelihood of such an event exposure under all alternatives.
remains constant among the alternatives. In the
few cases of accidents in which the frequency An overview of the 1969 plutonium pit fire a}
depends upon operations, the variation in the Rocky Flats site and a comparison of the
frequency among the alternatives does not design and operational differences between the
necessarily translate into a significant change in Rocky Flats Plant and TA-55—4 are presenteq in
the risk of an environmental release to the public appendix G, section G.4.1.2.  Substantfal
because the value of a release is very small. differences exist between the nuclear facilify
Likewise, the risk to workers is affected by the and operations being conducted in TA-5544
change in frequency of the operations; but, the today and those that were present at the Rogky
consequence of a single accident remains the Flats Plant in 1969. TA-55-4 was designed|to
same. correct the deficiencies detected in oldgr
facilities such as the Rock Flats Plant and|is
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being upgraded to meet the even more stringentparticular, the release of chlorine gas from
requirements of the 1990’s, including enhanced TA-55 (labeled as CHEM-06) has a relatively
seismic resistance and fire containment. high frequency and substantial consequences.

The societal risk for this accident (again, the
Worker risk due to plutonium accidents is product of the frequency and consequence) is
highly dependent on the number of workers about six people per year who would be exposed
present at the time of the event, on the type of to greater than ERPG-2 concentrations of
protective measures taken at the time of the chlorine. The site-wide wildfire also can releage

accident, on the speed with which these some chemicals that would be released py
measures are taken, and on the effectiveness ofearthquakes. Because the frequency of the

medical treatment after exposure; as such, wildfire is much greater than that o

worker risks cannot be predicted quantitatively earthquakes, SITE-04 has a societal risk of }.1
or reliably. In general, worker risks due to people per year exposed to greater thian
plutonium released in an accident would be ERPG-2 concentrations of formaldehydp.

limited to those workers in the immediate Three other accidents that result in chemical
vicinity of the accident, and the consequences releases (CHEM-01, CHEM-02, and

would be an increased risk of excess LCFs due CHEM-03) have societal risks that are very
to inhalation of plutonium; any acute fatalities similar to the risks associated with hazardous
would only be expected due to the initiating chemical releases from the site-wide
event (e.g., an aircraft crash), not due to the earthquakes (up to 0.066 people per year
plutonium release. Risks to workers change exposed to greater than ERPG—2 concentrations
across alternatives only to the extent that of chlorine gas for CHEM—-01). It is noteworthy
frequencies of the events change (as discussedhat the scenario for CHEM-01 is associated
above for public risk from plutonium accidents). with potable water treatment activities; such

_ ) ) ) ) activities are typical of municipal water supply
The risks to the public associated with highly operations throughout the U.S. It is also

enriched uranium (labeled as RAD-03) and poteworthy that the LANL potable water
tritum (RAD-05) releases due to accidents, reatment process is being changed to a process
other than the site-wide earthquakes, are severaknat does not require that quantities of chlorine
orders of magnitude lower than those for the a5 pe stored for use. The risk associated with
earthquake or for the plutonium accidents. cHEM-06 would not be expected to change
Similarly, worker risks in such accidents are gcr0ss the SWEIS alternatives: CHEM—01 and
also substantially lower for these types of cHEM-02 have slight changes in risk across the
accidents (as compared to the worker risks for giternatives (up to a 14 percent increase and an
site-wide earthquakes or plutonium accident g percent decrease for CHEM—02) due to the
events). The r'isks to t.he pu_blic and 'Fo the operational changes (which change the
workers associated with highly —enriched frequencies of these accidents) associated with

uranium and tritium releases do not change ihe Expanded Operations Alternative and the
across the alternatives because the frequenciesgequced Operations Alternative.

of the initiating events and the amounts of
material involved in the accident do not change As with other worker accidents discussed
across the alternatives. above, the risk of worker injury or fatality due to

, , , these chemical release accidents is highly
The risk to the public from accidents that result dependent on whether workers are present at the
in chemical releases (due to events other thaniime of the accident, the protective measures

the site-wide earthquakes and wildfire) at taken, how quickly protective measures are
LANL dominate all other accident risks. In  i{sken  and the effectiveness of medical
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treatment after the event. For CHEM-01, construction, as well as operational impacts,
CHEM-03, and CHEM-06, it is unlikely that once construction is completed. The impacts
workers would be in the area at the time of the reflected here are a subset of the impacts
event (if workers were present, there is potential associated with the Expanded Operations
for worker injury or fatality). For CHEM-02, Alternative (DOE’s Preferred Alternative, wit
the fire and the chlorine release would be the exception that pit manufacturing would npt
visible, and escape is likely for any workers be implemented at a 50 pits per year level, single
present; if workers present do not escape, injury shift, but only at a level of 20 pits per year in the
or fatality is possible. For CHEM-04 and near term).

CHEM-05, four or five workers are typically in

the area (_1u_ring Worki_ng hours;_wquers present g 3 9 1 Expansion of TA-54/Area G
could be injured or killed by missiles from the .

cylinder rupture or from exposure to the toxic Low-Level Waste Disposal
gas. Risks to workers change across alternatives Area

only to the extent that frequencies of the events

change (as discussed above for public risk from The disposal of LLW in excavated disposal cells
chemical release accidents). at LANL has been ongoing at Area G for a

number of years. At thistime, it appears that the
In addition to the discussions of worker risks for disposal space remaining in the existing
the accidents discussed above, four other footprint at Area G will be exhausted within the
accidents were analyzed specifically for next 10 years. The SWEIS examines the
potential risk to workers (these would not be potential solutions to disposal of LLW through
expected to result in substantial risks to the shipment off the site to the extent possible, use
public). Of the worker accidents analyzed of the existing space to maximum capacity and
(recalling that transportation and physical safety shipment of the remaining waste to off-site
hazards are discussed separately, in sectionsocations, and expansion of LLW disposal space
S.3.1.10 and S.3.1.6, respectively), the highest at LANL to accommodate on-site disposal for
frequency worker accidents would be associated the foreseeable future.
with a biohazard contamination (WORK-02) or
with an inadvertent exposure to nonionizing AS presented in section S.2.5.1 and discussed in
radiation (WORK-04); these would be expected detail in volume I, part I, expansion could be
to result in injury or fatality to one worker. achieved by expansion of the existing disposal
Multiple worker injuries or fatalites are Site at TA-54 (different TA-54 expansion
possible from either an inadvertent high- Options are considered), or by expansion into a
explosives detonation (WORK—01) or from an Nnew disposal site (TA-67 is examined as
inadvertent nuclear criticality event representative of such sites because it is the best
(WORK-03). Risks to workers under any of characterized “new” site for such purposes).

these scenarios would not be expected to changeEXpansion into Zones 4 and 6 at TA-54 is
across the SWEIS alternatives. DOE’s PSSC Preferred Alternative.

. - Land Resources
S.3.2  Project-Specific

Conseqguences Alternatives for the development of additional

disposal capacity on the site involve
This section summarizes the impacts of the approximately 40 to 72 acres (16 to 29 hectares)
proposed expansion of LLW disposal in Area G depending on location. Locations at TA-54
and the proposed enhancement of plutonium pit involve areas that have historically been
manufacturing operations, including siting and designated for waste management activities,

S-52



Summary

while use of the TA-67 site would be a new land The geology in the area is also expected to
use designation. All sites present physical contribute to the minimal transport of

constraints on development of some type, such contaminants to either the surface or
as required set backs from canyon rims and groundwater bodies in the area.

location of power lines, although the sites

closest to existing disposal areas must also Air Quality

avoid monitoring exclusion zones established ) ) _

Restoration Project. Sites in the Zones 4 and 6 @Mmissions (mostly from open disposal cells) will

locations are closest to existing waste disposal P& Similar to recent historical experiences

visibility of any new site from current air quality), although road development for the
operations for any location other than TA-67. TA-67 site would cause additional short-term
In that case, there would be increased visibility dust —and  vehicle  exhaust emissions.
from Pajarito Road. As is currently the case Additionally, if cleared trees are burned, the
disposal cell excavation activities could slightly Smoke would have a temporary effect on air
exceed background noise levels at the nearestduality. Finally, itis possible that excavation in
residential area (White Rock) for all sites except Z0n€ 4 could disturb a volatile organic

the one at TA—67. compound plume from Area L, resulting in low
concentration releases; it is expected that this
Geology and Soils plume would be avoided during excavation.

All new sites involve the same types of surface Ecological Resources
soils and the same underlying Bandelier Tuff as

the current disposal site. There is evidence that 10tal acreage disturbed is greatest for the
TA-67 may have a geologic fault. Disposal TA—67 alternative because of the need for new

activities would not be expected to cause road and infrastructure development, while the
seismic activity or change soil erosion or Zone 4 and 6 alternatives involve the least
geology in the area; this is due in part to the disturbance. Because the habitat is similar for

practice of revegetating the land after a disposal &l the on-site development alternatives, the
cellis filed and closed. These activities are not €xtent of habitat loss is also greatest at the
expected to contribute substantially to soil 1A—67 site, and least at the Zone 4 and 6
contamination in the area; this is due in part to locations within TA-54. The habitat change is
the geology in the area and disposal and closure €XPected to be relatively small under any of the

practices intended to isolate the buried waste PSSC alternatives, and similar habitat is
from interacting with the environment. available in the immediate area at both TA-54

and TA-67. This loss of habitat is not likely to
Water Resources affect species in the area. Loss of foraging

habitat for peregrine falcons is less than
There are no differences among on-site disposal 0.1 percent of the area’s potential for all
alternatives in this resource area. Activities are alternatives, except for the TA-67 alternative
not expected to use large quantities of water. (where it would be about 1.3 percent). The loss
Additionally, current and planned disposal of TA-67 habitat may have an adverse effect on
practices (e.g., isolation of the closed disposal the desirability of nesting habitat in the area for
cells) minimize the potential for water to run the Mexican spotted owl.
across the site and to transport contaminants.
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Human Health have been completed for Zone 4.) Itis expected
that existing policies and procedures at LANL
There are no significant differences in this area would minimize impacts by avoiding these
among the PSSC alternatives, but effects on sites, where possible. Where sites cannot be
human health do potentially arise from avoided, existing procedures call for data
operating the expanded waste disposal area.recovery in consultation with the New Mexico
Worker health risks associated with LLW State Historic Preservation Office(r) (SHPO)
disposal range from radiation exposure (much and others, where appropriate. If TCPs are
less for individuals than the DOE radiation presentin areas of excavation, they would either

exposure standard) to occupational safety and pe destroyed by construction or diminished in

health incidents and accidents related to yalye.

excavation of disposal cells and equipment

operations. These are similar in nature to Socioeconomics, Infrastructure, and Waste

existing worker health risks; however, the Management

projected waste generation across LANL is

higher under the Expanded Operations All alternatives for developing additional waste

Alternative, so these worker impacts are slightly disposal areas require minimal additional

greater than have been experienced in recentworkers (30 more, or about a 15 percent

history and greater than would be expected increase above the No Action Alternative levels

under the SWEIS No Action Alternative. for solid waste management operations).
Additionally, these activities do not demand

In general, public health impacts in the near substantial amounts of water, electricity, or gas.

term would be similar to those experienced in Finally, the generation of secondary waste is

recent years due to effects on soil, water, and air attributed primarily to treatment, storage, and

guality; as discussed above, these are minimal repackaging operations, not to waste disposal;

(LANL 1998). The Area G Performance thus, secondary waste generation would not be

Assessment indicates that over the next 1,000 expected to change substantially.

years the maximum health impacts to the public

would be minimal (e.g., exposure from all Transportation

pathways in White Rock and Pajarito Canyon is ] ]

less than 0.1 millirem per year; exposure from The SWEIS Expanded Operations Alternative

all pathways in Cafiada del Buey is less than (With on-site disposal) would increase on-site

6 millirem per year). shipments substantially—to almost double the
approximately 1,300 shipments per year under
Environmental Justice the No Action Alternative (due to greater waste

generation under the Expanded Operations
Expansion of LLW disposal is not likely to Alternative and the shipment of LLW off the
result in disproportionately high or adverse site under the No Action Alternative).
impacts to minority and low-income However, due to the Ilow radionuclide

populations. concentrations in LLW, the relatively short
distances travelled on site, and the low rate of
Cultural Resources accidents experienced for on-site shipments,

) . this large difference in shipments does not
Up to 15 known archeological sites could be gquate to large differences in  on-site

affected by excavation activities at the Zone 4 yansportation impacts (on-site transportation
and 6 locations, with the fewest known sites (4) jmpacts under either the Expanded Operations
potentially affected at the North Site location. o N Action Alternatives result in far less than

needed under all PSSC alternatives. (These
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to traffic accidents and radiation doses related to
such shipments), and waste shipments do not
influence the bounding cargo accident risks.

In contrast, development and use of additional
disposal capacity on site would reduce the off-
site shipments of waste, as compared to the No
Action Alternative (410 off-site LLW
shipments per vyear under No Action
Alternative, as compared to 33 under Expanded
Operations). Again, the low concentrations of
radionuclides in LLW would mean that these
shipments contribute very little to incident-free
radiation doses, and they do not bound the off-
site cargo accident risk. While the longer off-
site transportation mileage results in greater
risks of vehicle accidents, injuries, and deaths,
these are similar to the risks of increasing any
vehicular traffic and are not unique to the fact
that these are radioactive waste shipments. The
off-site LLW shipments are a relatively small
percentage of the total off-site shipment mileage
under either the SWEIS No Action Alternative
or the Expanded Operations Alternative.

Accidents

Accident risk associated with waste disposal

Enhancement of Plutonium
Pit Manufacturing

S.3.2.2

The implementation of the plutonium pit

production mission is examined in the SWEIS at
varying levels. The No Action Alternative for

operations includes the manufacturing of pits at
a maximum rate of about 14 pits per year.
Under the Expanded Operations Alternativie,
and as discussed in volume I, part Il, DOEVFS
considering the enhancement of the existing
capability to optimize processes and remove
process “choke” points to allow for production

of up to 50 pits per year under single-shift
operations (80 pits per year under multiple-shift
operations). However, the DOE does npt
propose to implement pit manufacturinB
capability beyond a level of 20 pits per year |n
the timeframe of analyses for the SWEIS. The
Preferred Alternative would only implement pit
manufacturing at the 20 pits per year level in the
near term. Nevertheless, the impacts of fyill
implementation of the Enhancement @f
Plutonium Pit Manufacturing PSSC ar
included in the Expanded Operatior|s
Alternative. The DOE used the “CMR Buildin
Use” Alternative to bound the impact analysiTs.

D

operations for all alternatives are essentially the Bécause other activities in TA-55 cannot be

same. This is because the accident frequenciesdiscontinued to make space available for the
are relatively insensitive to the differences in €nhancement and operation, TA-55 does not

waste volumes across the alternatives and have enough plutonium laboratory space
because the consequences of an accident aréVvailable to undertake this and all other TA-55

dependent on the amount of material involved in activities described under the Expanded

the alternatives), not the total amount of for providing the additional space req.uired Fo
generated or disposed waste. An additional @commodate Expanded Operations, including

factor is that waste disposal requires Pitproduction, are discussed in detail in volume
comparable  packaging, handling, and !l, part Il. Under the PSSC “CMR Buildin
certification in accordance with waste Use” Alternative for providing this additiona

acceptance criteria whether it is disposed of on SPace, some existing activities at TA-5544
or off the site. would be moved over to available space in the

CMR Building, thus freeing space in TA-55-4
to accommodate pit production. This would
take place in a phased manner: first, the existing
capability would be increased to capacity of 20
pits per year; after that, the additional
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modifications would be made to achieve the 80 Geology and Soils
pits per year capacity (using multiple shifts).

No changes in geology or soils are anticipated
The increased pit production will require for either construction or operations under any
additional transportation of materials between PSSC alternative.
TA-55 and the CMR Building (at least an
increase in transportation of samples, but Water Resources
potentially, the additional transportation of o _ _ _ .
plutonium for CMR activities transferred from Minimal increase in water use is anticipated for
TA-55-4); DOE is proposing to construct a either construction or operations u.nder any o.f
dedicated road to minimize impacts (road theé PSSC alternatives. Some increases in
closures and accidents) to the public. Under the "adioactive liquid waste generation (associated
Preferred Alternative, these processes would With all activities under this alternative; pi
not be moved to the CMR Building nor would production activities are not substantifl

the transportation corridor be built. contributors to this waste stream) would also pe
anticipated (a maximum increase of 2.6 million
Land Resources gallons [10 million liters] per year above the No

Action Alternative level of about 6.6 million
All project alternatives other than the No Action gallons [25 million liters] per year) under any of
Alternative require the use of additional land, the PSSC alternatives.  The location for
including land that would be used for an wastewater discharge does not change from that
optional dedicated transportation corridor under the SWEIS No Action Alternative.
between TA-55 and TA-3. While the land
disturbed under the “CMR Building Use” Air Quality
Alternative would be limited to that associated _ ) _ _
with the transportation corridor, the Brownfield The only potential construction air quality
and TA=55—-4 Add-On Alternatives would each impacts are related to the emissions from

require about one additional acre, both of which construction equipment; these emissions would
(2.8 hectares) required for the optional Pollutants and would not be expected to affect

transportation corridor have been disturbed @ quality beyond the immediate vicinity of the

previously but not developed. Fencing and construction work.

security lighting along the road could result in

: ; Operations under the “CMR Building Use|
visual impacts. There would be some short- .
duration increase in noise during construction of PSSC alternative in TA-55-4 and the CMR

the road: once the road is constructed, traffic Building directly related to the implementation

noise would not be substantially different from .Of pit prodchor:jgt L'?‘.NL V\{ould _res.ult n r?:'no:h
the existing traffic noise in the area. (Note that Icr;]|(\:/|r|:eza;e$|o||'n radioactive air erpgsglon_s. or the
the road would not be constructed to establish uliding, an increase o microcuries

- o per year is attributable to pit production
g]reefezr?edpltsAlfeerrna)t/i?/Zr C:ﬁﬁblllxeunﬁﬁ;aﬁg activities (the total difference between the No

associated with construction of that road would Action and Expanded Operations radioactive air

not be incurred.) Increased noise levels due to g;{n&sspns a't the CMR Blli"d'r_]l% ';5 aboqtt
construction activity at TA-55 would occur microcuries per year). For TA-55, a ne

under any of the PSSC alternatives. In addition, Increase (considering  pit maangcturlng
the “CMR Building Use” Alternative would increases and decreases due to activities moved

result in increased construction noise at TA-3. to the CMR BU|Id!ng) of about 9 m|crocur|_e1;
per year is attributable to pit production

activities (the total difference between the No
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Action and Expanded Operations radioactive air available on the entire LANL site. (Under th
emissions at TA-55 is about 11 microcuries per Preferred Alternative, at the 20 pits per yepr
year). Under the other PSSC alternatives, the rate, these impacts would not be incurr¢d
radioactive air emissions would not increase as because the road would not be constructed.) [No
much at the CMR Building, but most of the total other ecological impacts from operations are
47 microcuries in increased annual air anticipated.

emissions attributed to pit production in both

facilities would occur at TA-55. At the 20 pits Human Health

per year production rate (Preferred Alternative), ) . . .
radioactive air emissions for TA-55 and the ©ccupational exposure to radioactive material

CMR Building together would result in about a during the construction and modification of
20 microcuries per year increase due to pit €XiSting nuclear facility space for the “CM
production activities; the radioactive ajr Building Use” PSSC alternative is expected fo
emissions impacts under the Expanded result in up to 45 person-rem (0.018 excess
Operations Alternative at this rate would be LCFS) to the involved workers. The other
essentially the same as those presented unde@lternatives would have lower doses due to the
the “CMR Building Use” Alternative. No reduced need for modification of existing

substantive changes in nonradioactive air huclear facility spaces to accomplish the
emissions are expected due to these activities onstruction. Radiation doses to workers during

under any of the PSSC alternatives. operations that are directly related to pit
production would constitute an increase of
Ecological Resources about 150 person-rem per year (the total

difference in collective dose associated with all
Construction of the dedicated access road underactivities at LANL between No Action and
any of the PSSC alternatives would disturb Expanded Operations is about 387 person-rem
about 7 acres (2.8 hectares) and would reduceper year). These occupational doses would not
peregrine falcon foraging and meadow jumping be expected to vary between the PSSC
mouse habitats by this amount. Other potential alternatives because the total work load would
effects include: be the same, and the design criteria of the
facilities would be the same regardless of
 Large mammals (bear, elk, deer, mountain  jmplementation. This change in collective
lion, coyotes) could be restricted from worker dose constitutes an incremental increase
accessing the land in the transportation of about 0.06 excess LCF per year to the worker
corridor and transversing to lands beyond  population involved in these activities. At thp
the corridor; this access restriction could 20 pits per year rate (Preferred Alternativd),
also alter predator-prey associations, food  worker exposures associated with pit productipn
use, and habitat use in the project area. would be lower (about 130 person-rem per ydar
» Potential for increases in automobile/ lower than presented at the 80 pits per year raje).
animal collisions could result from elk and  Thus, the worker population exposure and the
deer movement into areas these animals do estimated excess LCF risk associated with that
not usually inhabit. exposure would be about 15 percent less thjan
reflected for the Expanded Operatiors

Only minimal changes in potential habitat Alternative at the 80 pits per year rate.
would be associated with alternatives requiring

construction at TA-55 or TA—3. The total loss Impacts to public health would not be expected
of 7 (for the “"CMR Building Use” Alternative) to change substantially due to routine pit
to 8 (for the other two alternatives) acres (2.8 to manufacturing operations. Except for

3.2 hectares) of habitat is small compared to that transportation impacts (discussed below) and
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the contribution to public health impacts due to
radiological air emissions, the remaining
contributors to public health impacts do not
change across the alternatives. As reflected in
appendix B, (Table B.1.2.3-1), the radiological
air emissions from TA-55 and CMR Building
operations together contribute 1.005 person-rem

Socioeconomics, Infrastructure, and Waste
Management

Building modifications under the “CMR
Building Use” PSSC alternative would empIoI/
about 221 construction workers over about a 3-
or 4-year period (with peak employment for

per year and 1.853 person-rem per year underconstruction at 140 workers). The number of

the No Action and Expanded Operations
Alteratives, respectively. (The total collective

construction workers and project duration
would be somewhat greater, but not

public doses under these alteratives are about 14substantially different for the other PSSC

and about 33 person-rem per year, respectively.)
Of the total TA-55 and CMR Building air
emissions, which lead to these collective public
doses, about 1 percent of the curies emitted
(under either the No Action or Expanded
Operations Alternatives) are attributable to pit
manufacturing, analytical chemistry support for
pit manufacturing, actinide processing, and pit
surveillance and disassembly activities (the
activities that would be involved in the
implementation of pit production at LANL
under the Expanded Operations Alternative).
Any variation to public health impacts between
the PSSC alternatives would only be due to the
differences in physical location of the air
emission release points with relation to the
publicly occupied areas, as discussed above in
the air quality section.

Environmental Justice

Expansion of pit manufacturing is not likely to
result in disproportionately high or adverse
impacts to minority and low-income
populations.

Cultural Resources

No impacts are anticipated under any of the
PSSC alternatives due to construction or
operations (prehistoric and historic sites are
avoidable, and there are no known TCPs in the
area).
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alternatives. Operations would increase
employment by about 170 workers (the total
difference between employment under No
Action and Expanded Operations is about 1,374
workers). At the 20 pits per year rate (Preferrpd
Alternative), construction and operationfs
employment would be somewhat lower thgn
reflected for the “CMR Building Use”
Alternative. The employment differences afe
small compared to the total employmenpt
changes under the Expanded Operatidns
Alternative. Thus, the impacts presented for the
Expanded Operations Alternative are relativeily
insensitive to the PSSC alternatives and to fhe
20 pits per year phasing of pit production ht
LANL.

Utility use and contaminated space would not
change substantially under the “CMR Buildin
Use” PSSC alternative. The other two PS$C
alternatives would require slightly more
electrical power and would create about
15,000 square feet (1,400 square meters) of
nuclear facility space that would be presumed as
contaminated space.

Construction for the “CMR Building Use’|
PSSC alternative would generate about
15,100 cubic feet (426 cubic meters) of TRU
waste, 10,200 cubic feet (288 cubic meters) of
TRU mixed waste, 46,200 cubic feet
(1,306 cubic meters) of LLW, and 1,100 cubic
feet (31 cubic meters) of LLMW. The other
PSSC alternatives would be expected to
generate little, if any, radioactive waste (it could
only be generated in equipment transfer to the
new space). Pit manufacturing operations under
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the SWEIS Expanded Operations Alternative CMR Building at TA-3 would further reduce
are not expected to generate substantial risk associated with on-site shipments. At the
guantities of waste (as presented in the final 20 pits per year rate (Preferred Alternativd),
SSM PEIS, this activity is expected to result in there would be somewhat fewer on- and off-sfte
waste generation increases of less than 5 percenshipments in support of pit production; thus, the
over current levels), except for TRU waste transportation impacts at that production rgte
generation, which will increase from this would be slightly lower than presented for the
activity by about 3,535 cubic feet (100 cubic Expanded Operations Alternative at 80 pits ger
meters) per year. (The total difference between year. Under the Preferred Alternative, the
No Action and Expanded Operations TRU dedicated transportation route would not Ipe
waste generation is about 10,600 cubic feet constructed for implementation of the 20 pifs
[300 cubic meters] per year.) Atthe 20 pits per per year rate.
year level (Preferred Alternative), TRU waste

generation would be about 530 cubic feet Accidents
(15 cubic meters) per year.

Accident risk associated with pit manufacturing
Transportation operations (and those operations moved to the

CMR Building to make space in TA-55 for pit
The Expanded Operations Alternative activities production) are essentially the same under the
related to pit production would be expected to No Action and Expanded Operations
increase on-site shipments between TA-55 and Alternatives. The reasons that there are such
the CMR Building by about 500 shipments per minor differences, given the differences in the
year (of plutonium sample solutions and number of pits manufactured, are that:
plutonium metal, including components). accidents involving pit manufacturing activities
Additionally, off-site shipments to and from themselves do not bound the risks associated
Oak Ridge and Pantex are expected to increasewith plutonium operations (chapter 3, section
by a total of about 50 shipments per year due to 3.6.2.11), although some of the support
implementation of pit manufacturing at LANL. operations (e.g., waste handling and plutonium
Even though the total risk is small (see chapter processing and recovery) are included in the set
3, Tables 3.6.2-1 and 3.6.2-2, Transportation of bounding accidents analyzed; the frequencies
Risks), these types of plutonium shipments are of the bounding accidents are relatively
among those that bound both on-site and off-site insensitive to the number of pits manufactured
transportation risk; additionally, such shipments (pit manufacturing activities are relatively small
are the main contributors to driver and public contributors to support operations throughputs);
incident-free radiation doses. Because the and, the consequences of accidents are
portion of these shipments attributable to pit dependent on the amount of material involved in
production operations is a small percentage of the accident, which is relatively insensitive to
the total on-site (about 5 percent) and off-site the quantities of pits manufactured over a year.
(about 1 percent) shipments, transportation risks (That is, the difference in the number of pits
from pit production operations under the produced over a year is dependent on process or
Expanded Operations Alternative are very room and does not change limits for the amount
small. Differences in shipment quantities are of material allowed to be in process at one time.)
important contributors to the differences in Any variation to accident risk between the
transportation risk between the No Action and PSSC alternatives would only be due to the
Expanded Operations Alternatives, although the differences in physical location of the release
absolute risk presented by these shipments ispoints with relation to the publicly occupied
small.  The construction of a dedicated areas, similar to the discussion above in the air
transportation corridor between TA-55 and the quality section.
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S.3.3

Consequences of The short-term risks and controls associated

with the environmental restoration activities

Environmental Restoration

Activities
Environmental restoration activities, which
include decontamination and decommissioning
activities, are undertaken with the intent of
reducing the long-term public and worker health
and safety risks associated with contaminated
sites or with surplus facilities and to reduce risk
posed to ecosystems. Decisions regarding
whether and how to undertake an environmental
restoration action are made after a detailed
assessment of the short-term and long-term
risks and benefits for options specific to the site
in question, and, at LANL, they are made
primarily within the framework of thResource
Conservation and Recovery ARCRA).

Because there are no individual or specific
environmental restoration actions proposed
within the scope of the SWEIS (such actions are *
proposed and undertaken on a time scale that is
not compatible with the preparation of this
SWEIS), the impact analyses regarding such
actions are presented in general terms based on
the experiences of the program, to date. As
noted in the ecological resources and human
health impact analyses in chapter 5, LANL's *
influence on ecological and human health risk
arises primarily from the legacy of past
operations in the form of contaminants that were
historically deposited on land and in water. An
improvement in the risk posed by the LANL site

is therefore expected from the removal of some
of this legacy contamination. A principal
impact from restoration actions is related to the
generation of waste during the cleanup or
decontamination and decommissioning. The
waste generated must be stored, treated, or
disposed. Waste generation from the totality of

include:

Fugitive Dust This is the suspension of
soil, including contaminated soil, in the air
resulting in the potential for exposure or
dispersal of this material. At LANL, this
potential risk is typically controlled by
frequently wetting the ground at the
clean-up site; this reduces the amounts of
material suspended in air, and thus, the risk
to human health and the environment
(LANL 1996). |

Surface Runoff This is the transport of
contaminants from the clean-up site by
surface water flow across the site. At
LANL, surface runoff is controlled by flow
barriers, collection of surface water, or
contouring the ground such that flow off the
site is precluded (LANL 1995).

Soil and Sediment ErosiorThis is the
transport of soil and sediment due to the
force of wind and the intensity and
frequency of precipitation. This potential |
risk is mitigated by covering clean-up sites
with tarps during storm events to minimize
the infiltration of water (LANL 1995).

Worker Health and Safety Risks.
Environmental restoration actions have
similar risks to those discussed in the
human health impact analyses in chapter ¥.
Activities can involve heavy equipment,
uneven ground (e.g., trenches), solvents and
other chemicals, and other hazards of this
nature. Worker health and safety risks ar¢
mitigated with work plans, safety programs,
protective equipment, and similar
administrative, education, and physical
protection measures. |

future environmental restoration actions is S.4 MTIGATION MEASURES

estimated in the SWEIS, and the risks

associated with the transport, treatment, storage, The regulations promulgated by the Council on

analyses. procedural provisions of NEPA
(42 U.S.C. 84321) require that an EIS include a
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discussion of appropriate mitigation measures
(40 CFR 1502.14(f]; 40 CFR 1502.16[h]). The
term “mitigation” includes the following:

» Avoiding an impact by not taking an action
or parts of an action

* Minimizing impacts by limiting the
magnitude of an action and its
implementation

* Rectifying an impact by repairing,
rehabilitating, or restoring the affected
environment

* Reducing or eliminating the impact by
preservation and maintenance operations
during the life of the action

» Compensating for the impact by replacing
or providing substitute resources or
environments (40 CFR 1508.20)

S.4.1 Mitigation Measures Included
in the SWEIS Alternatives
S.4.1.1 Existing Programs and

Controls

The activities undertaken at LANL are

performed within the constraints of applicable
regulations, applicable DOE orders, contractual
requirements, and approved policies and
procedures.  These requirements help to
mitigate the potential adverse impacts of
operations to the public, the worker, and the
environment. For example, the application of
DOE design standards results in more robust
facility designs for modern nuclear facilities,

which reduces the potential for catastrophic
releases from such facilities in the event of

This section describes mitigation measures that €arthquakes, high winds, or other natural
are built into the alternatives analyzed and those Phenomena.

additional measures that will be considered by
DOE to further mitigate the adverse impacts
identified in the SWEIS. These measures
address the range of potential impacts of
continuing to operate LANL. The mitigation

measures built into the alternatives analyzed
(section S.4.1) are of two types: (1) existing

programs and controls and (2) specific measures

built into the alternatives that serve to minimize
the effects of activities under the alternatives.

Additional mitigation measures that could

further reduce the adverse impacts are discussed

in section S.4.2. Commitments to mitigation
measures would be reflected in the ROD
following this SWEIS, with a more detailed
description and implementation plan presented
in a Mitigation Action Plan following the ROD.

DOE and LANL also have instituted policies
and procedures that apply to work conducted at
LANL that help to mitigate the potential adverse
effects of operations. Examples include:

* Procedures that control work conducted at
LANL

Policies regarding the knowledge, skills,
and abilities of personnel assigned to
perform hazardous work

» Policies reflected in agreements with other
entities that establish policies and protocols
regarding consultations and other
discussions regarding LANL activities

» Policies and procedures regarding the
stoppage and restart of work where
unexpected hazards or resources are
identified

DOE also has established programs and projects
at LANL to increase the level of knowledge
regarding the surrounding environment, health
of workers, health of the public around LANL,
and the effects of LANL operations, as well as
to avoid or reduce impacts and remediate

S-61



LANL SWEIS

contamination from previous LANL activities.
These programs and projects help to reduce
potential adverse impacts by providing for
heightened understanding of the resources that
could be impacted. Examples include:

The Environmental Surveillance and
Compliance Program

The Threatened and Endangered Species
Habitat Management Plan

various stages of development)

Studies of public and worker health in and
around LANL

Implementation of the Groundwater
Protection Management Program Plan and
the RCRA Hydrogeologic Workplan

The Safeguards and Security Program
Emergency management and response
capabilities

LANL's Fire Protection Program

Pollution Prevention and Waste
Minimization Programs

Water and Energy Conservation Programs
The Environmental Restoration Project

Work to remedy foreseeable power supply
and reliability issues

S.4.1.2 Specific Mitigation
Measures Incorporated in
the SWEIS Alternatives

Several specific mitigation measures are
included in the SWEIS alternatives. Unless

otherwise noted below, the analyses assume that,

these measures are These

specific measures are:

implemented.

Development and use of a dedicated
transportation corridor between TA-55 and
TA-3 (TA-55 and TA-3, Expanded
Operations Alternative) (This measure
would not be implemented under the
Preferred Alternative.)
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The Natural Resource Management Plan (in )

DOE'’s contribution to the Santa Fe Relief
Route (all LANL facilities, all alternative®)

CMR Building Upgrades (CMR Building at]
TA-3, all alternatives)

Planned maintenance and refurbishment
activities (e.g., Plutonium Facility at TA-55
and Sigma at TA-3, all alternatives)

Radioactive Liquid Waste Treatment
Facility upgrades (TA-50, all alternatives)

Effluent reduction activities (all LANL
facilities, all alternatives)

Phased containment for Dual Axis
Radiographic Hydrodynamic Test

(DARHT) Facility tests (one of the high
explosives firing sites, all alternatives)
Design of the long-pulse spallation source
(TA-53, Expanded Operations and Greener
Alternatives$

S.4.2 Other Mitigation Measures

Considered

In addition to those mitigation measures
described in section S.4.1, other possible
measures include:

Eliminate Public Access to Part or All of
LANL. At various times DOE has
considered the possibility of closing public
access to part or all of the LANL site.
While this is typically suggested for
security reasons, such an action would also
tend to reduce public health risk by
removing access to on-site locations that
contribute most to public health risk.

Land Transfers and Financial Assistance
Transfers of portions of LANL land are
being examined. Such action would

4 Use of this route is addressed in the transportation

impact analyses.

5 These upgrades are to maintain existing capabilities

and to improve safety features.

6 The proposed design limits the emissions from this

operation so that it contributes, at most, 1 millirem per
year to the facility and site-wide MEI. |
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provide land resources that could be used to
reduce economic dependence on LANL
and/or provide the means for growth in
housing, parks, and recreational space. On
May 6, 1998, DOE published a Notice of
Intent to prepare an EIS for the Proposed
Conveyance and Transfer of Certain Land
Tracts in the Federal Register (63 FR
25022).

Extensive Ethnographic Studgn

extensive ethnographic study regarding the
traditional and cultural practices and
resources in the LANL area could increase
knowledge of specific TCPs at LANL and
could provide opportunities for mitigation

of impacts to specific TCPs. Attempts to
identify specific TCPs at LANL have
encountered concerns from traditional
groups because of the potential for
increased risk to these resources if they are
identified.

Develop a Cultural Resources Management
Plan. Such a plan would include studies to
increase the level of knowledge regarding
potential shrapnel and vibration damage to
resources near firing sites, existing levels of
contamination for resources and plans to
avoid levels that would limit data recovery,
plans for management of former nuclear
weapons complex properties, and
implementation of programmatic
agreements with the SHPO.

Develop a Wildfire Management Plan for
the LANL Site Such a plan would reduce
the fuel loading surrounding the site and
around individual facilities that have
moderate or higher vulnerability to burning
as a result of wildfire. The probability of an
approaching wildfire encroaching upon the
site can be reduced by removing and
thinning vegetation on the site boundary
and within the site. Ongoing efforts to
reduce the vegetation at the site boundary
exist that would be accelerated. The
vulnerability of individual facilities
depends upon the amount and height of the
exterior fuel loading and its proximity to

the facility (see Evaluation of Building
Fires in appendix G, section G.5.4.4).
Consideration is being given to reducing
the vulnerability of individual facilities that
contribute potential public exposure. Long
term actions would be taken to reduce theg
fuel loads in the forested areas surroundir
LANL, and a forest and land management
program would be undertaken to prevent (
mitigate the potential for large wildfires to
occur. In the near term, mitigation actions
such as for TA-54, will be taken to ensurg
that the wildfire risk to this facility is
reduced to low or extremely low prior to thg
start of the 1999 fire season.

Limited Power SupplyDOE and other
regional electric power users continue to
work with suppliers to remedy foreseeabld
power supply and reliability issues. The
impact analyses in this SWEIS emphasizg
the severity of these issues and the
consequences if they are not resolved.
Solutions to power supply issues are
essential to mitigate the effects of power
demand under all alternatives. DOE is
committed to measures that will conserve
energy and avoid, or at least minimize,
periods of brownouts. Some of the
measures being contemplated by DOE
include: (1) limiting operation of large
users of electricity to periods of low
demand, (2) reduced operation of LEDA
(not implement all phases of this project),
and (3) contractual mechanisms to bring
additional electric power to the region.

S.5 (QASSIFIED SUPPLEMENT

g

The discussions in this SWEIS are augmented

by a classified supplement to the SWEIS. T}
supplement  contains  certain
information and data related to the activities
LANL that, though important to suppor

classifidd

is

At

understanding of certain details underlying the
SWEIS and its analyses, must be protected|in

accordance with thatomic Energy Act of 195
(42 U.S.C. 82011). This information includ
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details associated with some operations, DOE invited the U.S. Environmental Protectign

experiments, processes, or source terms. DOEAgency, the U.S. Department of Defense, t
presents as much information as possible in this Accord Pueblos, and the State of New Mexi
unclassified document. Furthermore, the to review the classified supplement. Only tho
environmental impacts are fully contained in the individuals with appropriate clearances and
results presented to the public in this need to know were given access to the classif

he
no)
5e
a
ed

unclassified document. information.
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DOE 1995

DOE 1996

DOE 1997

ICRP 1991

LANL 1995

LANL 1996

LANL 1998
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy AGNEPA) (42 United States Code [U.S.C.] 84&2keq) was

enacted to ensure that federal decision makers consider the effects of proposed actions on the humai
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the
President’'s Council on Environmental Quality (CEQ). The U.S. Department of Energy’s (DOE’s)
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40
CFR 1500 through 1508).

Under NEPA, an environmental impact statement (EIS) documents a federal agency’s analysis of the
environmental consequences that might be caused by major federal actions, defined as those propose
actions that may result in a significant impact to the environment. An EIS also:

* Explains the purpose and need for the agency to take action.

» Describes the proposed action and the reasonable alternative courses of action that the agency
could take to meet the need.

» Describes what would happen if the proposed action were not implemented—the “No Action” (or
status quo) Alternative.

» Describes what aspects of the human environment would be affected if the proposed action or any
alternative were implemented.

* Analyzes the changes, or impacts, to the environment that would be expected to take place if the
proposed action or an alternative were implemented, compared to the expected condition of the
environment if no action were taken.

The DOE EIS process follows these steps:

* The Notice of Intent, published in tikederal Registerndentifies potential EIS issues and
alternatives and asks for public comment on the scope of the analysis.
» The public scoping period, with at least one public meeting, during which public comments on the
scope of the document are collected and considered.
* The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at
least one public hearing.
» The preparation and issuance of the final EIS, which incorporates the results of the public
comment period on the draft EIS.
» Preparation and issuance of a Record of Decision, which states:
— The decision.
— The alternatives that were considered in the EIS and the environmentally preferable
alternative.
— All decision factors, such as cost and technical considerations, that were considered by the
agency along with environmental consequences.
— Mitigation measures designed to reduce adverse environmental impacts.
* Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation
measures will be implemented and monitored.
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